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1-01  A.S3TC2! 

This  so  octal  study  wee  assigned  to  tho  Military  Hydrology 
Research  and  Devolcpnant  3rmch,  Engineering  Division,  Washington 
District  by  letter  frer.  Office,  Chief  of  Engineers,  EJ.'GFc),  to  the 
Division  Engineer,  M >rth  Atlantic  Divisions  subject  **ilitary 
Hydrology  RAJ)  Project  No.  8-V2-lx-001:  3podul  Assignment*  dated 
9 Septa-Moer  1952. 

1-C2  -nRWOSF  AND  SCO°E, 

a.  This  renvt  pro  sen  ta  inf  jrraatJ^n  regarding  the  hydraulic 
effects  and  nature  of  artificial  flo  ding  potentialities  ir.  tho  Fair 
(itoer)*  RiTor  basin.  It  consists  largely  of  a ccrpllatixi  and  con- 
solidation of  information  presented  in  varl'us  intelligence  documents 
and  technical  publications,  rri  th  certain  sup olsuentaty  analyaos  and 
discussions.  The  material  forming  the  basis  of  this  report  was 
llrdted  to  that  aval  table  in  the  Washingt  n,  D.  C . area.  Additional 
data  fr-.m  oth~r  srurces  and  field  reconnaissance  are  ucoded  to  ade- 
quately cover  the  oubjoct  for  general  military  requirements. 

, b.  The  report  is  designed  to  furnish  basic  ddta  and  results 
of  analyses  needed  to  answer  questions  concerning* 

(1)  N raal  and  extreme  discharges,  stages,  and  rein- 
cities  at  kqr  stations  cn  the  Tur  River  In  tho  reach  influenced  by 
the  Orft  Dam,  Sohmanenauel  (Rur ) Dam  and  other  dans  in  the  group 
oom-nly  team  as  the  ‘Cchaidt  Dins*  br  *?if el tallsperren ■ (Bifol 
Reserve irs), 

(2)  Stream  characteristics  including  gradients,  depths 
and  viathc  f channel  and  flood-plain  in  that  reach. 

(3)  Data  concerning  locations  and  aero  elevations  of 
gaging  statl  t> s • 

(4)  Data  incoming  locations  and  dinensions  f dams 

and  bridges. 

(5)  The  extent  of  flooding  pcssiblo  by  erection  of 

terparaxy  dans. 

•German  spelling  is  %ur,  • Dutch  spelling  is  *Roer.* 
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(6)  The  negr. ltJjde  and  duration  of  flood  waves  ar.d 
flow  variations  oreated  by  breaohlng  or  regulated  discharge  fr on 
dare  ar.d  reservoirs  and  the  effeot  on  military  bridging  end  crossing 
operations  on  the  Rur  Hirer . 

1-03  ARPANGfil  CiT  . 


this  report  Is  sub-divided  as  foliowsi 


Seotlon  I 
Sect  Ion  II 

Section  III 
Section  IV 
Sect  Lon  V 
Bibliography 

Tebles 

Plates 

Exhibit  A 

Exhibit  B 
Exhibit  C 


Introduot Ion 

Drainage  Basin  Ctwraoter  1st  lot  and 
Developments 

Rydroloflo  Character  1st lcs 
Artificial  Flood  Potentialities 
Effect  on  Vllltary  Operations 


Deuorlptlon  of  rtateroourso  and  Control 

Structures*  The  fcur  (Roer)  and  Urft  Rivers 

Abstracts  from  German  Teohnloal  Literature 

Excerpts  from  VII  Corps  Report*  "The  Roer 
River  Crossings  and  Advance  to  the  Rhine." 


1-04  DELIMIT  JOSS  AND  REFERS!  CE  DATW 


a.  Bjul  valent  ftigl lsh-Wetrlc  Terms. 

Both  the  Dogllsb  and  Petrlo  systems  are  used  in  this 
report*  Conversion  factors  are  presented  for  eoovenlent  referenoe  In 
Table  1. 


b,  Hydrologic  Terms  and  Abbreviations* 

(1)  The  following  abbreviations  are  used  la  this  report* 

am  centimeters 

sc  millimeters 

& meters 

km  kllovjsters 
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A 

1 iter* 

k>2 

square  kiloaetera 

a* 

cub Is  aeter* 

as/**c 

cub is  neter*  per  second 

fpe 

feet  per  second 

n/eee 

rater*  per  second 

(2)  Abbreviation,  in  oonfomanoe  * 1th  *tend*rd  Gerren 
Pydrolo£lo  p-eotioe,  ere  defined  in  T'*ble  2. 

a.  Elevation  Detua. 


All  elevations  referred  to  in  this  repert  ere  in  netere 
above  “Sorrel  Mill”  (K  • S.)»  the  tero  of  tie  Oeraan  land  Surrey  i>etue. 

d,  Elloaeterage  Datua. 

Hirer  klloaetere  in  thi*  report  ere  beeed  on  Zero  F. llo- 
ne  ter  et  e point  1.1  ka  eert  of  liontl  Rlgl,  Bel  glue  in  the  headwaters 
of  the  Rur  River  end  ere  neeeured  in  e downstreaa  direction. 

e , Vepe . 

The  eree  of  the  Rur  River  bee  in  ie  oovered  by  the  following 
etenderd  Aaerloan-Brltish  eepe  of  OSOS  (Oeographio  Section  General  Steff) 
•erlee< 


Soele 

CS OS  Map  Series 

Sheet  Numbers 

1*260,000 

4042 

A,  B,  B 

e 

4356 

1-61,  B-62 

iaoo,coo 

4416 

Q-l,  R-l,  S-l 

c 

4536 

«,  9 

% 

2641 

2,  6 

1*25.000 

4414 

4602,  4*02,  4903,  6005 
6104,  6204,  6504,  6404 

f . Refereooe  Grid. 

Grid  reference*  eited  In  thle  report  ere  to  the  "Word 
d#  Guerre*  Grid  Syetee. 

1-05  RXFSUaCtS* 

All  referenoe*  eited  in  this  report  ere  lieted  in  the 
MbllefptphQr  following  Section  T of  the  text. 
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8BCTIOS  II 

vnxiuoz  BASIS  CHASACTCTT^TICS  AST  DEVELOBABiTS 

2-01  5E1ERAL. 

• * The  Rut  (Rear)  P.  iror  rises  in  the  Eifal  Highlands  in 
Belgium  and  flows  generally  northward  along  tha  Jernan  side  of  th® 
Belglua-Geman  and  Dutoh-Oersan  bordars,  emptying  Into  tha  Kaas 
(Meuse)*  Rieer  near  Roareond,  Holland.  It  screes  as  a aajor  source 
of  do«astio  and  industrial  water  supply  for  ths  Prussian  Rhina  Proelnee 
and  pr  or  Idas  slaetr  to  power  far  tha  araa  of  Oaraacy  south  and  south- 
west of  Colopts  (iBln).  7 ha  aajor  tributaries  of  tha  Rur  R War  ara 
tha  Of  ft.  Kali.  Inda.  and  Sura  Rleer*  . Inoat  iocs  of  ths  rieer  and  its 
tributarias  ara  shown  on  tha  waps  prasaotad  as  Platas.l.  2 , and  S of 
tha  raport.  A detail  ad  dasorlptlon  ia  oontainad  in  Refarance  1.  a 
translation  of  whloh  Is  included  in  this  raport  as  Exhibit  A. 

b.  This  raport  is  eonfiaad  to  ooasldaratlon  of  tha  aaln 
staa  of  tha  feir  Rieer  balow  tha  Or  ft  and  Sohmawcaual  (Rur)  Daar , 

2-02  TOPOGRAPHY . 

Tha  headwaters  of  tha  ftir  Rleer  ara  in  tha  Klfal  Highlands 
which  comprise  thraa  distinct  regions*  tha  "High  Klfal.*  a raglon 
dissaotad  by  daaply  incised  stream* i tha  *Voloanlo  Eifal,*  oharaeter lsad 
by  laew -block  ad  eallay*  and  coloanlo  oratar  lakes t tha  "Bohn  Venn.* 
ccsposad  of  undulating  hills  with  slate  ridges  and  paat-fillad  depres- 
sions. ?h*  Rur  Blear  oontlnuas  to  flow  In  mountainous  oountrv  as  fhr 
as  Erausau  (ka  90).  Proa  thara  to  «htalloh  (also  spall  ad  as  JQlleh) 
st  ka  112.  tha  tarrain  is  hilly,  hit  at  ihaellohlt  ohangas  to  the  flat 
agricultural  plains  of  tha  isaas  ( Itausa)  Tall  ay.  a Tha  Orft  Biear 
originates  ia  a daap-out  eallay  in  the  wouctalns  near  3c  ha  it  ha  la  and 
joins  tha  Olaf  Rleer  in  tha  *Toloanlo  Eifal*  region  r«ar  Oawuand 
(Oemflnd),  meandering  through  a deep  eallay  to  tha  confluenee  with  tha 
Rur  Rleer.  Tha  Ball  Riear  has  its  souroe  in  ths  highlands  of  the  *Hoha 
Vann*  raglon  and  flows  northward  through  Mountainous  oountry  to  its 
junction  with  tha  Rur  Riear  near  Zerkall  (ka  79).  Rafaranoa  ia  aada  to 
tha  document  listaf  in  tha  Bibliography  as  Refcrenee  2 for  detailed 
topographic  info  mat  ice . 

2*03  05OL00T. 

Tha  Rur  and  Kail  Blears  originate  in  tha  Eifal  region,  whloh 
is  narked  by  allueial  moor  faraat lens , The  ftir,  Kail,  and  Olaf  R1  ears, 
and  part  of  ths  Urft  Riear,  out  their  way  through  Lower  Laconian  layers 
occalsting  of  gfaywaokas  and  sohlsts.  As  tha  rleara  emerge  from  tha 
*Haha  Vann"  ragioo,  they  suooassiealy  oross  layers  of  graywaeke,  slate, 
sandatcoa  and  oalelte,  and  on  tha  line  between  Esohwailar  and  Re  lx  smaller 
reach  tha  "Bight  of  JUelioh*  with  lta  heecy  loess  ooear.  Ths  Orft 
Riear  orlgloatas  in  tha  oalcarwouc  ”o*v l^a  of  Blankenheia,"  and  erosaas 

• Dutch  spalling  la  tttas,  Belgian  epeliing  is  Reuse- 
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the  Ltmar  Devonian  regie®  to  enter  the  calcareous  'a* Tine  of 
Soestenloh*  end  then  tF*  cottlad  aendrtone  cf  the  ?r  lassie  "Sight 
cf  Konrm m,"  with  Its  sandstones  and  con^lcceretes.  Above  Geaiend, 

It  again  enters  a Lover  Devonian  region.  At  least  half  of  the  area 
of  the  Jrft  Elver  basin  la  oemposed  of  oaleltes,  dolomites,  and 
slates  of  the  Kiddle  Devonian  Age*  Detailed  geologic  Information  le 
contained  Is  Reference  3. 

2-04  DBA I PAGE  AREAS. 

the  total  drainaga  area  of  tha  Pur  Hirer  is  229$  ka‘»  The 
extent  of  the  drainaga  basin  la  illustrated  on  tha  Drainaga  Basin  Map, 
Plate  3#  Drainage  areas  at  b»y  gaging  stations  are  included  In  Table 


5.  A tabulation 

of  area*  drained  by  the  Rur 

River  and  Its  ma 

bu ter las  follovs 

i 

Drainage 

Rlvar 

Looat ion 

Area  (km?) 

Ear 

Above  mouth  ef  Ur  ft  River 

246.6 

• 

At  Rur  Dan  (lass  Urft  R.) 

300.0 

<1 

Above  mouth  of  Kail  Rlvar 

709.3 

• 

At  Obarnaubaoh  Dam 

794.8 

t 

Above  mouth  of  lade  River 

970.9 

m 

Above  mouth  of  /June  River 

1609.6 

m 

At  Confluence  with.  Maas  R. 

2299.0 

Or  ft 

At  Urft  Dam 

576.4 

Kail 

At  ftll  Dm 

29.0 

•i  . 

At  Rur  River  Confluence 

77,8 

Ind m . 

At  Drellawgerbach  Dam 

10.9 

• 

At  Rur  Rlvar  Confluence 

362.4 

Harm 

At  Rur  Aiver  Confluence 

466.1 

2-05  grad: errs  a®  profiles. 

the  Rut  River  has  a very  steep  gradient,  dropping  6C3  a in 
e distance  of  150  kn  bets*  so  Its  sou  res  (elevation  656  n/SH),  and  the 
CnrBaa-Outeh  border  (elevation  tt  a#4jl).  for  an  average  gradient  of 
41  per  10,000.  The  mountainous  upper  regions  cf  the  river  have 
gradients. of  as  high  as  300  par  10,000,  eh  12a  tha  lover  reaches  b-'l'm 
Stah  (fas  162)  have  gradients  a ra raging  10  par  10,000,  Rafarenoa  la 
nade  to  the  Rur  River  stream-bed  profile  on  Plate  4 and  to  the  following 
tabu let  loot 


- Reaah  of  Rur  R« 

Or  ft  k.  - Betebaoh 
Hetafcaeh  - Is -Am  11 
Zerkmll  - Chieren 
Oueren  ->  Joelioh 
Axel lob  - Dutoh  Border 
Dutch  Border  - Haas  R. 


Average  Gradient 
River  ft*  per  10,000 


61-53 
53-  76 
76-  96 
96-115 
115-160 
150-150 
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2-06  GRAKKEL  IEPIBS. 

The  Bur  Blrur  ch—nel*  exclusive  of  the  rotnoin  tod  reten- 
tion poods,  TtrlM  in  depth  bitiwo  0*4  end  1*0  a at  Men  Water*  la 
the  reaches  looeted  ups  tree*  fr—  the  Geraan-Outch  border*  In  epite 
of  the  relatively  at  Vila*  depth**  fording  beoosea  dlffioalt  at  stages 
above  HI  because  of  the  High  ViloeiUea  reaulting  ttxm  the  prevailing 
eteep  gradient  of  the  river*  During  flood  conditions,  the  river  aay 
reach  an  average  depth  of  above  2*5  a*  Reference  la  aada  to  the 
tabulation  of  depth#  included  in  Exhibit  A and  to  the  depth  profile 
presented  on  Plate  10*  Repreear tativv  n areal  depth#  at  aeleoted  point# 
along  the  Rur  River  are  given  in  the  following  tablet 

&SBUfe  Qfgg?  .♦UflUal 

Zerkall  79  0.6 

Due ran  98  0*5 

Juelich  U3  0,5 

| 9 re  beck  U9  1*0 

2-07  CHAfcKKL  AM)  FIOOD-PUDI  WIDTHS, 


Detailed  lnfarnatioo  on  channel  and  flood-plain  widths  are 
contained  In  Exhibit  A and  on  Plata  5*  A tabulation  of  representative 
width#  along  the  Bur  River  folloeet 

Flood-Plain 


BAAfilUlt  MK  MUL 

umM 

Q&nosLE&VL.Gil 

Haiabach  - Zerkall 

43-  81 

16 

— 

Zerkall  - Kveuaai 

81-  89 

. 18 

ICC -200 

Kreusau  -lendaredorf 

89-93 

18-20 

20-300 

Lendaredorf  - Dosren 

93-  98 

26-30 

Ho  overflow 

Dueran  - Juelieh 

98-113 

25 

400-500 

Jus  11  oh  - Llrmloh 

113-126 

20 

300-600 

Linnioh  - 9i aback 

126-149 

18-20 

300-600 

Orebeok  - Dutch  Border 

149-160 

23 

500-1000 

a-08  ^AVTOAXION. 

The  Air  River  and  it#  tributaries  are  not  navigable  except 
for  a Short  reach  near  the  south  in  the  Roe-cod  harbor  area* 


2-09  RBOUlAfflOM. 

t 

Seasonal  variation  of  floe  in  the  Bor  River  la  controlled  to 
a great  extent  by  the  operation  of  the  reear  voir  ay a tea  in  the  Bor  River 
▼alley.  High  water  floee  are  iapmawled  in  four  aajor  etorage  reaervodLre 
and  two  equalising  pool#*  The  two  larger  daee*  the  Urft  aed  flnhwa— enenal 
(Rur)  Dm*  have  storage  oapaoitiee  of  45*5  and  100  million  a?  re# peo timely, 
and  are  ueed  for  power  generation  and  water  supply  aa  wall  aa  flood  pro- 
tection, The  Kali  and  Orel  leegertoooh  Dm  on  tributaries  of  the  Rur 
River  are  priaarily  —all  eater-wupply  projects  for  the  Aarhan  district* 

CONFIDENTIAL 

SECU'  TV  i-.FC : MAHON 

n - 3 


CONFIDENTIAL 

SECURITY  in  FORMATION 

The  storage  reservoirs  are  noxr\ally  kept  at  JO?  capacity  fros»  April 
to  June,  at  5d  capacity  free  August  ;c  Dece-bcr,  and  average  671 
capacity  Coring  the  remaining  transition  periods  of  the  year*  Ea- 
regulatlon  of  discharges  free,  the  large  daw  and  control  of  water 
la -rela  for  dc«msUw«k  Indus trlaa  is  wade  possible  by  operation  of  the 
Beiabaob  and  Oberaecbach  D*je.  A acre  detailed  description  of  the 
structure  and  operation  of  that#  dans  is  eon  tain  ad  in  paragraph  2-10. 

In  ordar  to  control  rtrsae  velocity  and  to  provide  industrial  water 
to  the  developed  reaches  of  the  Bur  Biter,  low  check  dais  hare  been 
installed  approximately  one  ks  apart  along  the  riser*  These  check 
das,  augmented  by  4 a vide  channels  on  either  side  of  the  sain  strean- 
bed,  pemit  withdrawal  of  water  for  industrial  use  fr*  the  Bur  Riser 
during  periods  of  low  flow, 

2-10  DIMS  AND  RESERVOIRS  . 

a.  General.  In  the  Bur  Riser  system  there  are  seven 
la  portent  dams,  namely i the  Or  ft,  Paulushof,  Schw— mniitl  (Rur), 
Heiabach,  Obemaabaoh,  Kail,  and  Drellaegerbach  Dams*  Collective  It, 
they  are  soar  only  known  as  the  "Eifoltalsperren*  (Elf  el  Reservoirs), 

Rur  Daas,  or  Scheldt  Dana.  Table  3 provides  a summation  of  their 
individual  general  characteristics.  The  geographic  locations  are 
shown  on  Plates  2 and  3,  and  aka  tehee  and  photographs  illustrating  de- 
tails of  the  dams  are  presented  on  Plates  6 to  9,  1: elusive.  Detailed 
description  is  contained  in  Exhibits  A and  B which  consist  of  transla- 
tions of  pertinent  exoerpta  from  German  military  documents  and  technical 
liters  tors, 

*>.  In  ths  period  1900-05,  this  large  masonry 

dam  was  built  on  the  Urft  River,  approximately  4*5  ha  upstream  from 
ths  ocnfluenca  of  the  Dr  ft  and  Bur  Rivers,  It  is  a multiple  purpose 
reservoir,  impounding  45*5  million  m3  of  water  for  power,  water  supply, 

■vd  flood  control.  The  dam  structure  is  226  a long,  58  m high  and 
50,5  a add#  at  its  base.  30  m3 /see  oen  be  discharged  at  full  pool  through 
the  3 bottom  outlets  into  the  Achwa— annual  (Bur)  Reservoir,  and 
34  a?/eee  through  the  2,8  la  long  unnal  and  pens  took  leading  to  the 
Ralnbaoh  flower  Plant,  Referenoe  is  made  to  Plate  6,  Table  3 and  Exhibits 
A and  B for  further  details. 

o,  fol.vW  TWQl .CfrK)  This  is  the  largest  dam  in  the 

Rur  River  valley  and  was  built  in  1935-37  to  complete  the  regional  water 
eoonocy  program.  It  is  located  oh  the  Rur  River  at  km  59.8,  abait 
15  to  below  the  Urft  Dam.  The  existing  reservoir  capacity  of  100 
million  m3  supplement*  the  Urft  Dam's  multiple  purpose  functions  of 
power,  water  supply,  and  flood  c ntr  >1.  Ths  Rur  Das  is  300  a long, 

62  a high,  ad  300  a wide  at  ths  base)  and  is  of  m unusual  type,  con- 
sisting of  several  layers  of  earth  with  a flexible  core  of  steal  and 
concrete,  ftovtelon  was  made  in  the  design  for  future  anlargament  of 
ths  structure  to  provide  double  ths  existing  storage  -capacity.  The 
2 bottoa  outlets  own  discharge  about  80  a3/soo  at  the  existing  full 
pool,  while  the  spillway  oaoaclty  is  approximately  750  a^/seo.  Table  3, 
Plate  7 w>3  Exhibits  a snd  B contain  additional  Information, 
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d,  Paui&shof  Das.  The  srs&ll  (10*5  a high)  earth  das  at 
Paul ho  f was  built  in  conduce tion  with  the  construction  of  the 
Sc  hwsaseaauel  (Rnr ) D&s  to  regulate  the  water  level  in  the  upper  reaches 
of  the  SchwaBsensuel  Reservoir,  It  has  little  hydraulic  significance! 
but  priaariiy  serves  to  prevent  the  natural  beauty  of  the  area  frosc 
being  igp&ired  by  unsightly  exposure  of  nua-flata  during  periods  o S' 
lew  pool  levels  in  the  Schwaersanauei  Reservoir,  See  Table  3,  Plato  8 
and  Exhibits  A md  8 for  further  detail*  , 


_Daga  L Thoee  so-called  equalising 

basins  on  the  Rur  River  at  ka  63,4  and  83 *9 "(See  Plate  2)  were  built  in 
1934  to  conpleaent  the  Ur  ft  and  Schwaamenauel  Dams  in  regulation  of  the 
Rur  River,  Their  functions  are  to  equalise  the  discharges  from  the 
storage  reservoirs  cod  tc  control  the  water  supply  to  the  industrial 
regions  of  the  Rur  Valley,  These  two  dsr.s  are  respectively  Q and  7,3  as 
high,  wid  have  storage  capacities  of  1,25  and  1,65  million  as,  respectively. 
The  Heiabach  Dan  has  a gated  weir  5*5  a high  «id  18  a long,  which  pro- 
vides automatic  regulation  of  upe treses  stage,  Ti«e  dual  gates  of  the 
Oberaaubaoh  Dan  are  each  5,5  a high  and  18  a long  and  are  slailar  in 
design  and  operation  to  the  Hsimbach  installation,  Anditixial  detailed 
in  form  a tion  appear*  is  Table  3,  on  Plate  8,  and  in  Sxhibite  A md  B. 


f.  DrgilaegerUch  J?«a,»  In  1909-U,  this  43  a high  by  240  a 
long  casonr?  das  was  built  on  the  Drellaegerbaoh,  a tributary  of  the 
Vicht  River*  a branch  of  tbs  Inde  River  whioh  flows  into  the  Rur  River 
at  fcs  112  near  Juelich,  It*  sola  function  is  to  provida  a portion  of 
the  water  supply  for  the  Aachen  district  and  it  impounds  up  to  4,3 
million  a3  of  water.  The  natural  drainage  area  waa  Increased  by  con- 
struction o£  the  Kell  Daa,  Kail  Tunnel,  and  several  collecting  charnels, 
as  explained  in  detail  in  Exhibit*  A and  B,  Pertinent  data  sro  ausa ear- 
iaed  in  Table  3,  and  sketches  of  the  daa  are  Included  an  Plate  9* 

g.  Th*  Kail  Dan  waa  built  to  auppliw— nt  tbs 
Drellaegerbaoh  Daa  as  part  of  the  1934-39  regional  water  ecanoay  program. 
The  daa  is  located  an  the  Kali  River  about  15  ka  above  the  Rur  River 
oonfluanoe  at  ka  79  Mar  Zerkall,  It  is  a 180  a long#  39*5  m high  earth 
dar.  wi'h  a concrete  core.  The  existing  reservoir  storage  capacity  is 
.2,1  million  b3.  After  the  proposed  future  9*3  ■ increase  in  daa  height 
Is  effected,  the  stores  capacity  would  be  increased  to  4 Billion  m3, 

(See  Plate  9 end  Exhibits  A and  B) . Tha  Kail  reservoir  is  connected 

by  means  of  6,2  km  tunnel  to  the  Dreilaegcrbcch  reservoir.  Pertinent 
daa  data  are  suMtarised  in  Table  3« 

2-11  LEVEES. 


Tho  levee  system  of  the  Rur  River  is  concentrated  in  the 
developed  areas  below  Obermaubeeh  (ka  84),  Tho  following  table  extracted 
frse  Exhibit  A La  an  indication  of  the  extent  of  the  flood  protection 

levees i 


• A i.to  spelled  A3 


Lh*cilagcrbac  • 

f ■ r r-.  • T ! * 

lUnhuc  >\  I !mL 
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VlVF.M. 

&HE& 

0 bers>a;:.  t ash  -Jc  rv^nm; 
\ 

34-  39 

Revetted  t&.  esbanksect  on 
right  bank. 

Krau  s^-Landeradorf 

39*  93 

Ho  protection. 

Lsndorsd  arf-Ouerer. 

93-  >35 

High  mater  does  not 
overflow  barks. 

Rear  Duersn 

98-002 

Dueren  to  Hover,  is  regulated 

Duerezi-Jfuelich 

102-113 

Ho  protection  except  for 
local  factories,  ate. 

Juolicfc-Id.ru.  ich 

113-116 

116-026 

Flood  protection  on  right 
benk  at  Juelich. 

NO  protection. 

Linnich-Orsbeck 

127-129 

130-149 

Dikes  both  sides* 
Dikes  both  sides. 

Orsbf jk-3tah 

* 150-052 

Flood  protection 

*~ifcos  both  sides* 

2-12  Qii  AIS. 

Tmrt  are  no  i»vigstiasi  canals  In  the  Rur  River  basin,  the 
'inly  signl  fioa.it  oanals  In  this  area  are  tooee  aantlined  in  paragraph 
2-096  and  ^hion  supply  river  eater  to  the  local  industries.  Although 
detailod  currar.t  iiifaraetian  on  the  status  or  location  of  those  industrial 
canals  is  r.-ot  available,  it  is  assumed  that  the  reach  of  the  Rur  River 
between  Kerusah  and  Ore  beck  has  industrial  canals  along  both  banks  of 
toe  rivers 

Theca  a Onel*  have  a standard  width  of  approxixetel^r  4 * and, 
for  toe  aoet  part,  parallel  toe  river  chanriol*.  Refer «r»e  is  made  to 
Exhibit  A for  information'  circa  1940. 

2-13  BRItOES . 

Reliable  infomatior.  with  respect  to  post-ear  bridge  re- 
cent trvc  tier.  was  rot  available  in  this  office  at  this  tissej  however, 
a tabulation  of  available  bridge  data  extracted  fron  Reference  1?  is 
presented  in  Table  4 » locations  and  cloarar.ces  ( nr,  ore  re  r data  are 

available)  is  indicated  or.  Plate  4. 
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HYDROLOGIC  CHARACTERISTICS 


3-01  GENERAL. 

a.  Information  regarding  riv-r  stage,  discharge,  flow  dura- 
tion and  velocity  are  presented  in  generalised  graphical  form  insofar 
at  practicable  to  facilitate  application  of  the  data  to  speolflc  mili- 
tary problems,  Tha  cited  referanoee  should  be  util  lead  for  supplemen- 
tary data. 


b.  Most  available  long-term  stage  and  discharge  records  in 
the  Bur  (Roer)  River  bat in  cover  period*  prior  to  completion  of  the 
present  reservoir  system  in  1937  and  consequently  are  not  indicative 
of  the  regulatory  effect  of  the  reservoir*.  Data  presented  in  this 
report  for  th p available  1937-1943  period  probably  reflect  the  general 
stag*  and  discharge  trends  to  be  expected  with  the  present  reservoir 
■ystaa  In  operation. 

3-02  CLIMATOLOGY . 

Climatological  data  for  the  region  oovered  by  this  report  nay 
be  found  in  Referenoes  3,  and  18  to  21,  inclusive.  The  significant 
facts  concerning  precipitation  in  this  basin  aret  (1)  the  relatively 
higher  volua*  felling  in  the  drainage  area  of  the, upper  Mr,  Kail  and 
lode  Rivera  when  o<**p*r«d  with  the  Ur  ft  River  basin*  ( i ) the  periodical 
oyole  of  wet  and  dry  years*  and  (3)  the  general  dec  line  of  the  news 
annual  runoff  over  the  past  15  years*  Reference  should  be  nede  to  the 
publication,  listed  as  Refsrenoe  3 for  detailed  discussion  of  the  geo- 
graphical distribution  of  annual  runoff  in  th*  Rur  River  basin*  A 
tabulation  of  annual  naan  rainfall  and  runoff  over  the  drainage  areas 
at  key  locations  for  the  period  1934-43*  extracted  frost  Rsferecoe  3 
follows* 


River 

Location 

Drains  g» 
Area  (ka?) 

Rainfall 

toisii 

Runoff 

ia^ssil 

Rur 

Rur  Sen 

300.0 

1014 

619 

• 

Zerkell 

787.1 

910 

420 

m 

JUa  1 ich 

1344*2 

813 

340 

m 

otah 

2073.6 

76 6 

280 

Urft 

Urft  Dan 

376*0 

863 

434 

Call 

Kail  Sea 

19*0 

1044 

668 

Inde 

Sr*  llaegerbach 

10.9 

1011 

661 

* 

Eaehneilcr 

216*8 

839 

603 

Sure 

Goiianklrchon 

227*6 

729 

292 

3-03  STREAK  GAGIKS  ST AT I OKS, 

Stress  gpging  stations  have  been  established  on  the  min 
•ten  of  the  Rur  River  al  Zerkall,  htelloh.  and  Stahl  on  the  Inde  River 
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at  Escfcweilerj  and  on  the  Wute  River  at  Gelienkirchen,  Stage  and 
discharge  rvccrd-ff  for  these  stall  or.?  appear  In  References  18  to  20, 
inclusive*  Locition®  are  indicated  on  the  River  3a»in  !fcp,  Plate  ? 
and  or.  the  Rur  Hirer  Stress  Profile,  Plate  iu  Pertinent  data  con- 
cerning the  : t River  gages  are  contained  in  Plate  5, 

3-QLt  river  STAFFS. 

a.  Records,  Statistical  data  regarding  the  seen  and  extreae 
stages  experienced  ai  key  paging  stations  cn  the  R«r  River  during  the 
1937-4*0  water-yeare  are  sumarised  in  Table  5.  Referenoe  is  nade  to 
the  Oman  Hydrologic  Yearbooks,  References  18  to  20,  Inclusive,  for 
additional  inf  creation. 

b.  Seaacaal  Variations  The  csean  aosrthly  gage  heights  for 
the  key  Rur  River  pgee  Erring  the  1937-iiO  eater-years  are  tabulated 
in  Table  5,  and  the  monthly  variations  of  stags  am  graphically  illus- 
trated on  plate  12,  Stags  durations  extracted  trcm  Reference  18  am 
e:;csr.  as  Plate  11#  The  effect  of  regulation  of  the  Rur  River  reser- 
voirs for  eater  supply  of  the  Due ma-Jue lich  industries  is  reflected 
in  ths  alight  variation  of  stages  during  the  straaer  norths*  While  the 
short  period  of  record  eamot  give  an  accurate  Indication  of  the  maxi- 
mum stages  to  be  expected,  this  period  does  include  a tine  of  abundant 
pro ci citation  and  It  Is  believed  that  ths  data  presented  provide  a 
reasonably  accurate  index  of  the  noraal  stages  to  be  expected. 

>05  RIVER  DISCHARGES  T 

a.  Records.  As  mentioned  in  paragraph  3-01,  the  coaptation 
of  the  reservgT*riyiCaw  in  1937  nafces  the  records  cf  discharges  ir 
this  ima  during  ths  period  prior  to  that  ties  generally  unrepresenta- 
tive erf  ths  pmsatt  day  fleer#  The  paucity  of  pest,  ear  data  further 
caaplicatea  the  establishment  of  norm  upon  which  to  base  c caparisons# 
However,  the  lack  of  specific  out rent  discharge  inf creation  is  not  con- 
sidered a serious  handicap,  and  consequently  the  derived  short-tern 
records  warn  utilised  wherever  possible#  Oener^us  use  was  made  of  data 
given  in  Exhibit  A and  References  3,  and  18  to  21,  inclusive.  Long- 
tern  records  of  mean  nature 1 dischargee  for  areas  above  the  dasaites  am 
shown  in  order  to  provide  basis  far  estimates  of  the  filling  time  of 
the  reservoirs.  These  natural  rtnoffa  or  inflows  would  be  waff  acted 
by  construction  of  ths  dams, 

b.  Runoff  Volume.  FTon  information  contained  in  Reference 
3,  the  natural  runoff  for  the  drains  je  areas  abort  the  major  dame  lies 
is  presented  below.  It  way  be  seen  that  between  70  and  60  percent  of 
the  average  yearly  inter  supply  is  obtained  during  ins  first  sis  months 
of  the  water^yaarj  while,  on  the  other  hand,  the  natural  flow  does  not 
satisfy  ths  nomal  industrial  usage  during  the  rcm1n1~t  j4w  See ^ 
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ifc&r  V ol'j&i  of  Sat  arc  1 Runoff  (million  b3) 

D J F H A If  J J A S 
Urft  Dae,  37$  (lgyr-iyL2) 


0 Tear 


20 1 26.3  30.8  23. * 2i,»0  19.8  10.5  5.6  $.2  5.2  6.8 


10.5  188.5 


Cch*acaenauel  (Rur)  pern , 300  k»2  (1912.1926) 

20,3  30.3  35.2  22,5  20.1*  17.9  12.9  6.6  6.3  6.3  9.6  12.6  20U.8 

Cberaaubach  (Eatlsated),  795  km  2 

ii3.1  55.1  65.1  1x9.6  51.1  kl.6  2i.9  12.6  U.l  10.6  lb.  1 22.1  396 

. 

K&I1  Dan,  29  te2  (1926-19L2) 

2.1  2.3  2*6  2,0  1.8  1.9  0.8  0,5  0,6  0.6  0.5  1.2  • 17.3 

DreMaegerbach  Du,  11  to?  (1913-l;»h2) 

0.6  0.9  1.2  0,8  0.7  0.8  OJi  0.3  0,3  0.3  0.3  0.5  7 *L 

o»  Mean  Dischargee.  As  discussed  In  Rchibit  B,  rtnoff  In 
the  Pur  River  area  Is  subject  ts  large  seasonal  variation,  being  vary 
high  la  sister  and  lor  in  at mr.  During  the  eusster  b ant  be  the  natural 
runoff  only  averafrs  6 to  7 liters/sOc/!®2  • Operation  of  the  reservoir 
■ysteo  of  the  Rur  River  regulates  the  floe  so  ae  to  Insure  about  9 ®V 
■•0  to  aeev  the  eater  requlr— srrta  of  the  industrial  regions  below 
Heinbach.  far  purpose*  of  ocaparison,  aeaa  nonthly  and  annual  discharge 
rates  (corresponding  approodaately  to  natural  runoff  or  inflow  rates) 
for  the  areas  aboee  the  dual  tea  as  derived  frcn  basic  data  in  Reference 
3 are  tabulated  below,  together  with  regulated  die  chares  «*toe*  for  key 
locations  downstream  of  the  reservoirs  es  extracted  frcsa  Reference  18. 

It  aay  be  noted  in  the  following  tabulation  that  the  sinisua  seen 
aorihly  rates  at  Zerkell  and  Juellch  are  lees  thsn  the  9 a3/eec  indus- 
trial requiresevite.  This  aessdng  discrepancy  is  probably  due  to  the 
difference  between  everage  floe  and  peak  usage  of  industrial  water 
during  working  hour*  or  to  diversion  of  eater  through  the  industrial 
canals  aecti seed  in  paragraph  2-12. 

kean  Monthly  and  Annual  Discharge  (s3/eec) 

H D J r V A X J J A S 0 Tear 

Reservoir  Inflow  Bates 
Urft  Dsaelte  375  k*2  Cl897-19ii2) 

7\7  TUT T 5.7  8.5  9.6  7.1  L.2  2.J  2.1  2.1  2.5  lu2  6.1 
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Scfemssssnauel  (?or)  Dfossite  ?00  fes?  (1912- 

•1922) 

6. 6 

776  1 2. 1 1L7T  B.I  ~ ’B A 7, 6 T,r  T, 7T 

5,5 

*'•5 

3.7 

5*o 

Dteroaubach  D&ssite  795  te2  (1897-1 9h2)  est lasted 

5,h 

8,3 

15; 6 20.5  2L.2  20.6  19.1  16,2  5.3  hTb 

12.7 

Kali  Daaaite  29  ks2  (1926-1912) 

O — O "T.'B1  "TT.7"  0,7  ' CTH  Oo  0.2 

0.2 

0,2 

0.2 

0.5 

0.6 

Dreilaegerbach  Dasssite  11  tee2  (1913-19li2) 

0,3  OJi  o,3  o,3  0,3  0,5  0,1 

0.1 

0.1 

0.1 

0.2 

0,2 

Regulated  Stress  Discharge 

Rates 

Zerkall  78?  k*2  (1937-19UO) 

ii;3"  17,0T5;75','23V0'  lF3T?C,o  io.o  7.0 

7.0 

7.0 

7.0 

7,5 

12.8 

Juelich  13Ui  ke2  (1937-1910) 

ir.tr  13,0  ^.o'3i.gT?o.Tr?77o  9,5  5.0 

ls.0 

6.0 

7.5 

7.5 

13.6 

Stah  2066  k»2  (1937-19UO) 

i r.r'n.5  arr’ia.o  16.5  11.5 

10,5  10.5 

11.5 

u.o 

19.2 

d*  Hudma  Discharges,  The  naxlaua  discharges  of  record, 
derived  from  dita  in  Exhibit  A end  References  3 end  20,  are  tabulated 
baler.  It  should  be  noted  that  thee*  values  represent  estimated, 
rather  then  observed  rates  of  discharge,  and  that  certain  discrepancies 
are  apparent  (probably  das  to  different  periods  of  records  l *ng 
utilised  by  the  various  sources). 


Dl*charg»g-Rur  River 


Station 

Drains  ft 
Area  (lea2) 

Date 

(V»«6?s»2> 

HB5 

Mki 

Urft  Daa 

375 

Unknown 

550 

206 

Rur  JN# 

>DO 

*T 

lii37 

.U30 

Helabech 

675 

• 

620 

tas 

Zerkall 

1 -*  1 

1 0 IMA 

a/av 

vre 

r*a *k 

6WW 

Juslleh 

13U* 

12  *ss  1920 

206 

280 

3tah 

2066 

31  Dec  1925 

2li2 

500 
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3-^  RIVER  v'ELOC  IT  IES 

a.  Tensjul*  The  velocity  ef  stress  fir*  v&?U\n  is* 

t*  the  eertf orntttl on “cf  th*  riv*r  b*d,  depth*,  obstruction*.  rests!©- 
tlepe.  local  variati. <v>  of  sl«p»,  etc,  Channel  icpro*a&ente  and  cut- 
offs, training  nails  and  lev#®*,  'jperstion  ef  dace  and  «thsr  o*difiea- 
t!on«  nf  natural  conditions  appreciably  affect  th*  strain  validity* 
Isflwsnt  rivers  in  flood  t**d  to  disrate  t ha  o&in  river  wet*?®  at  th* 
point  (£  confluence  according  t?  the  eagnitude  of  the  flood,  thde 
tending  to  reduce  th*  slept  above?  and  to  increase  it  below  th*  point 
of  confluent*,  Acjerdingly,  correlations  between  river  stages  and 
ssrfae*  veliveitias  at  tfaeifvg  stations  canr.ct  be  interpreted  as  applicable 
te  all  p«i nts  along  th*  adjasant  river  sections,  but  wily  cerve  a® 
general  indications* 

b.  Surface  Velocities,  Insufficient  basic  inf^matlm  **n- 
earning  the  atreaa~1g&raullc  function*  (ex  cos -sootier*!  «r*as  wett#d 
psrlmts? . eater  e*a?fa©s  slop®,  r^ighnass  factor,  etf.),  iaa  available 
tp  penult  accurate  deteminatien  of  stress  velocities,  Estlsetes  ware 
based  an  velocities  observed  during  discharge  noasunwente  at  gating 
^iations  as  recorded  in  Reference  19*  The  observed  velocities  were 
accv*#d  to  be  scan  *rocs«ce«tical  velocities,  whiob  were  Insre&aod  by 
13  percent  to  indicate  the  mean  surface  velocity*  As  indicated  in  th* 
validity  siudlec  in  Reference  22,  th*  aean  eraee-eectienol  vaiecities 
fhwuld  be  increased  by  25  te  7$  psrs«nt  to  obtain  the  k&xIeub  svarfae* 
velocities  likely  to  be  eneeratcrod  during  crossing  operatic^.  Mean 
crnes-^eotional  velocity  duration®  are  illustrated  «n  Plates  11  and 

It  > H**n  surface  velocity  rating*  at  the  gaging  statists  are  piosen  1 
la  Plat*  13*  Mean  surface  velocities  at  selected  statia'sn,  as  shown 
on  Plat*  1®.  are  tabulated  balrsft 


Mean  Surface  Velocities  («/see^ 


SUition 

River  <fe 

w 

HUT  (Exhibit  A) 

Slerkall 

If 

0.9 

3.« 

Jutlich 

115 

0.7 

2.7 

Shah 

152 

^•7 

l.T 

o.  Flood  Wet*  Trawl  Tlr*f  Examination  ef  flood  crest  tlaes 
a#  recorded  in  th©  "efTloiau  (Jeraan  t?ydr«0.egi*  Yearbooks  (Referencs# 

19,  19,  2>})  provided  the  following  estimate  of  travel  tins  — ns!!  1 ic  of 


Average  travel 
rat*  cf  peek 

1,5 

i«5 


travel  c.'  na*<sal  flood  eaves  on  the  Rur  River » 


Reach 


River  On 


Average  travel 
(tlae-hrs,) 


ZerkeiWualieh  79-11 5 

J«*lieb-3tab  115-15? 


8*C 

li**5 
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4-01  GHOUL. 


a.  The  tarn  •artificial  flod*  as  used  la  this  r-pjrt 

apolies  to  any  najor  increase  in  the  extent  of  floding,  over 
that  n mally  prevailing  with  existing  developments,  that  is 
brcught  ab^ut  by  -miioulatiun  f c ntrcl  structures,  hreachdrg  of 
duty  or  levees,  >r  t<np  rary  darning  opera  tiers  designed  to  create 
flowing  Conditions.  Applications  ertif icLrl  flooding  consider- 

ed In  this  report  fall  into  the  to llcrting  four  general  categories t 

(1)  Still-water  barrier  a,  created  tr/  f loading  land 
to  frrc  water  obstacles,  using  such  means  as  breaching  levees, 
diverting  flxvr  fivm  canals,  raising  crests  of  existing  dans  or 

e instructing  tarporaiy  dans. 

(2)  Drains re  obstacles  cr  mud-flatc.  In  which  the 
wetness  of  the  soil  is  Increased  to  form  muddy  r marshy  conditions 
that  w?uld  lrpede  military  traffic,  brought  about  by  disrupting 

the  normal  drainage,  destroying  pirping  and  drainage  facilities  used 
to  drain  roars or  1 w land,  r by  inducing  shallow  inundation  of 
flood-plains  .r  reclaimed  land.  Mud-flats  nay  also  be  formed  by 
draining  areas  n mally  inundated  by  reservoirs  or  ponds. 

(3)  Streaa  flw  rariatiens.  in  which  changes  in 
discharges,  depths,  val  cities  and  widths  f strearoa  are  brought 
about  to  hinder  strem-cr  ssing  cperatlns  or  navigation  such  «s 
night  be  accurpliahed  ty  opening  and  clr  sing  utlet  r^r’es  of  water 
c>ntr'>l  structures. 

(4)  Va1  tr  flo  >d  raves,  created  by  auddmi  breaching 
of  a dan  to  release  large  quantities  f impound ed  water. 

b.  Opportunities  exist  f cr  effective  use  of  each  of  the 
four  gsieral  categories  "f  artificial  fir  ding.  The  p tentialitias 
are  reviewed  and  quantitative  evaluattn  of  the  effects  are  presented 
In  this  section. 

e.  Previous  studies  by  German  and  Allied  iilitary  staffs 
indicate  the  nature  and  extent  .»f  possible  artificial  flooding.  Tho 
docunmt  listed  in  the  Bibliography  as  Reference  1,  a translation  of 
which  is  includad  in  this  rw>  rt  as  Exhibit  A,  was  repared  for  the 
Geman  Geeeral  Staff  and  c tains  considerable  inforraatiro  on  the 
effects  A artificial  fl  ds.  The  inf . rmeti  n contained  in  that 
document  fumed  the  bar.*  f r •Estimates  <*f  the  Situation*  and 
planning  by  b<-th  German  and  Allied  staffs  daring  the  Hur  (Roer) 

User  cmeaings  A ^rld  *«r  II,  as  illustrated  in  the  document 
listed  as  Rafertnoe  23. 
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d.  The  possibility  f a flo  d "?.ve  irvi .iced  by  the  d a stra c- 
tion  of  3chvarrcnauel  and  Trft  ^-3  by  the  Germans  tc  hinder  the 
Allied  cr,S3log  of  the  Rur  Hirer,  and  the  actual  German  derscliti-.r. 
of  t“c  lutlets  of  th  se  dans  had  a preat  effect  upon  tactical 
•jp-tratijr.s  by  both  th.e  German  ar.d  Allied  f-.rces.  A detailed 
uco  unt  - that  coer*tl  n is  c jnbair.ed  in  Reference  24,  a 71 1 Corps 
report  included  as  Exhibit  C f re?  rt-«  Reference  is  als^ 
made  to  Ref  mere  es  23  and  25  fer  additional  inf  omatL  m, 

4-02  SlIIL-^ATEl  9ARF3EHS  K‘73  DRAINAGE  03S7ACT.E3. 


a.  General . The  studies  herein  r crimed  ii.  this  paragraph 

pertain  to  artificial  flo  'ding  produced  by  creation  of  stiil-wster 
barriers  and  drainage  obstacles  along  the  Rur  River  bel-rr  the 
Schrrar?nenauel  (Rur)  Dsn.  The  studies  -ere  largely  based  an  a -nap 
study,  ueir.g  the  1*25,000  GGQ3  4414  nap  series.  Exact  determination 
of  elevations,  contours,  and  boundaries  from  these  naps  ma 
difficult!  hmever,  the  results  f thi  s study  are  believed  t offer 

g.  A indications  cf  the  relative  p ssibilities  of  such  flo  ding. 

First-hand  information  ahuild  ba  obtained  by  Leal  reconnaissance 
regarding  ground  alrrationa  mod  the  1 aationa,  elevsti  :s  and 
dimensions  ' f levee3,  roadfills  and  culverts  ir.  th.e  vicinity  of 
specific  barriers  in  irder  t accurately  establish  the  area  sub- 
ject V*  artificial  flo  xting. 

b,  -ydroL. «Ac  Considerations.  The  effect  of  artificial 

flooding  is  largely  contingent  upen  the  natural  1 glc  condi- 
tions prevailing  at  the  tire  of  the  operation.  The  v.line  of  eater 
stored  and  available  n-ithir.  the  baa  in,  the  rate  cf  stream  f 1 end 

tns  river  stage  are  Imp  rtant  fact  rs.  Ref«rerce  is  made  t ?eo- 

ticn  ni  of  thia  rep  irt  fur  detailed  description,  and  to  the  follow- 

ing etrrotl  r.  cf  pertinent  hydn  logic  considerations. 

(1)  Attenti  n is  directed  t the  ,*lde  range  between 
high  «td  lmr  f 1 vj  and  t ti  o seaetoial  variation  in  discharge  shown 
in  Table  5 and  Flatea  10  t 12,  inclusive  and  discussed  in  para- 
graph 3-05.  The  annual  average  mean  discharges  are  tabulated  belcwrt 

Average  Maar 

R—ch  Pischgge  (m-Vfec) 

Halrfcaeh-Dueren  12 

Duersrv-v'uelich  13 

- Juelleh-Orsbeek  16 

Orsbeek-Mass  R.  20 

(2)  A plentiful  supplemental?  water  supply  is  affoided 
by  the  150  -dll ion  m3  storage  eapad  ty  of  the  easting  reservoirs 
located  within  the  drainage  area.  During  extended  dr?  periods,  the 
vtltrte  of  stored  water  available  for  artificial  flexxiing  would  be 
considerably  reduced. 
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«t  F'a*r5  f Croat! r.r.  Still-  'a ter  Zarricrs  ar.o  Draina;^ 

Eb^tacles . 

(1)  The  rater  • v**ta ele  aff  rded  by  the  easting 
strears  f t~»  .tut  River  be  si-,  u uld  be  increased  by  utilisation 
f r.e  r * re  of  the  f Herring  "w-vta: 

(a)  Creati  r ->f  stfl-^ater  barriers  by  raising 
crests  f existing  da-.s  .^r  by  c instruction  ~.f  te^p  rary  da-e,  cd- 
bi red  id th  closing  f culverts  and  ther  openings  in  levees  and  road 
fills. 


(b)  Inundation  f Inlands  al  ng  the  streams 
V'  breach! r.r  dikes  and  levees  and  ooenir.g  Y flo  d gates  lr.  levees . 

(c)  Imndati-r.  ’f  lowlands  by  closing  normal 

drainage  outlets. 

(3)  Jr.  urdtr  tr  btain  a cv-parative  quantitative 
evaluati  if  the  u t/rtial  artificial  flooding  at  various  lcca- 
U ns,  analysis  ires  arbitrarily  c xfined  to  still-water  barriers 
resulting  f r r Urp  nary  darmlng  t<-  3 m ab  ve  mean  'rater  ( r ). 

Ir.  t Is  study,  't  was  assured  t'vt  the  rater  surface  f the  pools 
ab  ve  the  ta*^ 'rery  dans  - uld  be  level,  and  that  *nean  vrater  corvdi- 
tins  i-  uld  -'•revnil  at  the  tire  f the  operatic.  During  high  water 
Conditions , greater  *1  ding  could  be  expected  due  b>  the  increased 
slope  of  mater  surface  upstream  from  the  temporary  dams. 

d.  Effect  : f Still-' 'ater  3»rrlya. 

(1)  General.  The  effects  f aTtif  icial  flooding 
created  by  ten  vary  dwrting  ope  rati  -ns  tn  the  Rur  River  are  simar- 
lxed  In  Table  6 a d the  extent  _f  inundation  outlined  on  °late  14. 
Serial  n\rt>ers  f situs  correspond  t bridge  serial  mefcera  of  Table  4. 
The  fl  ’-•ding  pr»  d-xed  by  the  t^’porary  darning  w uld  c ver  is  lated 
arras  ab  ut  0.1  t 0.6  5c-  'lie.  . Formation  of  continuous  overtank 
flooding  would  n t be  practicable  except  daring  periods  of  high  flow. 
Insufficient  data  regarding  the  existing  snail  check  dans  alrmg 

the  river  we re  available  tj  p<mit  analysis  of  the  Possibility  of 
increasing  their  height,  but  it  appears  probable  that  the  resulting 
verbenk  flo  ding  r uld  be  slight.  RmHew  f the  effects  f still- 
water  barriers  In  specific  reaches  rt  the  Rur  River  follows. 

(2)  Kctrbaci.  (?fa  63)  V TXiemn  ( la  983.  Tarporarjr 
d«*r  ic  at  the  2 bridges  ir.  Dntemaubach  85.3  *rd  85.6)  and  at 
t.  e ’’dir; >.tii  bridge  (oorial  25)  c uld  produce  a still-water  barrier 
practically  c r.tinu- us  f r about  3 Jem,  find  averaging  106  to  200  m aide 
as  sh  ir.  Table  6.  As  illustrated  on  "late  14,  the  ~n!y  other 
suitable  sito  in  this  reach  is  at  XTousau  (Serial  26)j  at  which 
I'cati  r.,  dxw-ing  ■**  uld  have  to  be  carried  to  the  height  of  the  road 
e-faar.  krwr- t in  Tier  t be  effective. 


CONFIDENTIAL 


CONFIDENTIAL 

SECU*  fTY  rriPOF.  NATION 

4-031 

(3)  Duergi  t-.  JuViek-  fe  IIS).  In  tine  upper  part 
of  this  reach,  t*ri  suitable  5 till-water^bariier  sites  erd  st;  the 

-*>i3erau  railroad  bridge  (Oerial  31}  and  t.e  Aut  bahr.  bridge 
0 c*  101.4)  • Inundation  X areas  I ’n  lor.-;  and  IOC  to  400  wvide  to 
an  average  dept",  of  about  0.5  r.  c„uld  be  produced  by  t.er.p  ;rary  dans 
at  th  se  locations.  At  the  errtrere  1-ver'erd  . * tills  reach,  a con- 
tinuous barrier  about  2.5  lei  long,  150  to  500  a ’’fide,  end  averaging 
about  0*7  ns  deep  could  be  produced  by  tesp  ran*  damning  operations 
at  t.e  3 juelich  bridges  (Serials  35,  35,  and  37).  As  indicated  in 
Table  6 and  on  ’'late  14,  n th®*  suitable  rites  for  significant 
finding  exist  in  this  reach. 

(4)  fl&jc'n  tg  Oe&SSZL  i$3- JA91*  Significant  flnod,- 
ing  ct'Uid  be  effected  at  Baal  ("erial  43)  and  Orsbec':  ^Serial  47) 

by  tasp^raiy  dsns,  at  th  ss  bridges.  Inundation  - f areas  about  2 !sn 
lopg  and  600  a vide  to  an  average  depth  f 0.5  th  at  each  of  these  , 
lccati  ns  could  be  produced.  See  Table  o end  Plate  14.  Otherwise 
there  are  no  suitable  sites  f r significant  still-vrater  barriers 
in  this  reach. 

(5)  Orsbeck  t*  ?taas  River.  S*  significant  flooding 

C-uid  be  ?r  duced  in  this  reach  by  means  f temporary  darning 
opcrati-vpi  during  other  than  seriuds  of  extremely  high  flows  in  the 
river.  / ■ * - , 

e.  J 5«T^rg» 

(1)  Approxlrmtely  2.5  rnillior.  m3  of  uater  you  Id  be 
required  to  effect  ths  sriiftMal  flooding  described  in  Hie  preceding 
paragraph  and  shvn  in  Table  6 and  *s  Plate  14.  The  still-water 
barriers  in  the  vicinity  of  Juelich,  Baal,'  and  Orsbeck  wtuld  account 
for  about  2 million  m3  of  that  required  volume  and  could  be  fi  Had 

in  about  36  hours,  at  the  n mal  mean  rates  of  flow  given  in  para- 
graph 4-02b.  The  reminder  of  the  Vvltne  could  _be  famished  in 
ap?iv?;dl3ately  12  hours  at  th  ce  rates,  thus  corresponding  to  a total 
•atL-ated  tl*~e  i f filling  f 48  hours. 

(2)  The  v luma  stored  in  the  reservoirs,  about  150 
rlllian  m3,  oould  be  made  available  foe  supplying  water  for  the 
still-rater  barriers.  The  oenbirod  outflow  from  the  Sohvwrmnauel, 

Ur  ft,  '•0»11  and  Dreilaegerbach  Dams  is  appro  *d.~ately  140  is?  /sac  under 
full  p'»>l  cir.ditijr.s.  Studies  described  in  oars  graph  4-04  indicate 
that  it  would  take  abcut  12-15  hju.*a  fur  the  initial  increase  in  fljrr 
tc  travel  doacistretts  to  the  vicinity  • f Orsbeck,  plus  about  60  hours 
f -r  the  fl,*w  there  to  reach  the  maxLrwo  sustained  rate. 

4-03  VfJU0R  TLOOB  *7A7SS. 

a.  General.  The  studies  in  this  era  graph  pertain  to 
the  artificial  fLcding  that  night  be  produced  along  the  Rur  River 
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by  breaching  j>?  the  Bchwacnerauel  (Rur),  Ur  ft,  “.ell  and  Dreilaeger- 
bach  dara.  Broaching  of  the  Keinbach  and  Cbemaubarh  Decns  was  not 
considered,  because  the  effect  wyuld  be  but  slightly  greater  than 
that  produced  by  the  sudden  opening  r>r  demolition  of  their  large 
weir  gate:  discussed  in  paragraph  4-04.  P.efsrer.ce  Is  -ade  to 
peragrAnh  2-10  and  to  Exhibits  A and  3 for  descriptive  data  and  to 
Plates  6 to  9,  inclusive,  for  sketches  and  pljoto  graphs  of  the  daxn 
structures. 


b . "ydrologic  Considerations. 


(1)  The  Rur  River  stages  arc  regulated  by  operation 
of  the  reservoirs  to  increase  fir/:  during  dry  periods  and  to  reduce 
fl-.uc  flor?  during  w«t  periods.  In  study  of  the  effect  of  major 
flojd  waves  or.  the  Rur  River,  it  was  assined  that  the  base  flow  in 
the  stress  at  the  start  of  the  wave  approxl-ated  a nean  water  flow 
of  10  m3/oec,  oooprised  of  5 rP/sec  constant  inflow  into  the  Urrt 
Reservoir  and  5 rp/sec  flow  in  the  Rur  River  above  the  Urft  River 
confluence. 

(2)  Peaks  and  durations  of  artificial  flcod  waves 
are  greatly  influenced  by  the  initial  reservoir  pool  level  and 
storage  capacity  of  the  reserwnr.  In  tills  study  it  was  assumed 
that,  for  most  of  the  artificial  floods  studied,  the  reservoirs  ware 
at  the  maximum  level  In  order  to  define  the  nuriman  probable  limits 
of  the  flood  waves.  However,  a number  of  floods  resulting  from 
breaching  of  the  <Una  nhen  the  reservoirs  rare  filled  to  one-half 

cf  their  maxirwa  capacity  ware  studied  in  order  to  illustrate  the 
effect  of  partial  filling  of  the  reservoirs  upon  artificial  flood 
waves.  As  noted  in  Exhibit  A,  the  reservoirs  are  generally  only 
one-half  full  from  August  to  Deceriber,  4/5  full  from  Aprji  to  June 
and  in  the  other  months  filled  to  2/3  capacity.  Only  after  a 
heavy  rain  *r  in  time  of  melting  snow  do  the  pool  levels  exceed 
the  full  or  spilbNy  elevation.  1’ollcwring  is  a tabulation  from 
Plates  15  and  16  of  the  reservoir  levels  corresponding  to  full  and 
one-half  full  capacity* 


t*Q  *\Q1  Pool  1/2-Pull  Pool 


Elevation 

Elevation 

ato  .... 

Crft 

45.5 

322.5 

27.75 

3U.5 

Paluehof 

1.75 

263.0 

0.87 

260.3 

r ch-mer.  auel 

100.0 

265.5 

50.0 

252.5 

Hei-toaeh 

1.25 

214 .0 

0.62 

211.2 

f bwrrwubaoh 

1.65 

165.0 

0,82 

163.0 

fall 

2.1 

421.5 

1.05 

414. * 

Dreilaegerbach 

4.28 

392.6 

2.14 

366.0 
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The  reservoir  storage  c\a*ve s slvw*r.  or.  Plates  15  end  15  were  developed 
by  the  method  presentee  ir.  Reference  26.  The  resulting  equations 
fir  the  storage  curves  car.  be  expressed  as: 

3 - CH® 

->.ere  5 equals  storage  vol;ne  In  r?,  K equals  reservoir  depth  Lx  n, 
and  There  C is  a coef 'icier.t  and  n ar.  exponent.  The  values  cf  C 


and  n as  computed  for  the 

vari.us  reservoirs 

follow; 

Reservoir 

c. 

a. 

Urft 

5,350 

2.27 

e,3ao 

2.26 

Schwwnenauel  (Rur) 

11,100 

2.35 

Keln±>ach 

21,900 

1.84 

Obennaubach 

19,200 

2.23 

Kail 

49.7 

3.02 

Dreilaegerbach 

90.2 

3.oe 

(3)  During  passage  of  a raj  or  flood  wave  downs tree®, 
an  appreciable  amount  of  volume  Is  retained  behind  embankments  and 
in  deoreaalona  on  the  flood-plain,  and  lost  through  evaporation, 
seepage,  etc.  For  example,  39.5  percent  of  the  voline  of  water  dis- 
charged from  the  Bder  D«n  broach  of  **ay  1943  was  lost  In  the  passage 
of  the  flo-4  wave  tc  Intschede,  426.6  ten  below  the  dare  (See  Refer- 
ences 27  and  28).  Consequently  it  was  issued  in  this  study  that 
for  each  10  ten  of  travel,  about  1 percent  of  the  volirw  within  the 
flo  A wave  would  be  lost  car  retained  on  the  flood-plain. 

«•  tear?.  £<:.?.  rgfttss 

(1)  Major  artificial  flood  waves  an  be  created  on 
the  Rur  River  by  breaching  cf  the  Urft  end  Schwa,  mcnauel  Dens,  on 
che  Kail  River  by  breathing  f the  ’ill  Dan,  and  on  the  Vieht  ar.d 

^rrie  Rivers  by  breaching  of  the  Dreilaegerbach  Dan. 

(2)  Tiie  bombing  of  the  Mohne,  Sorpe,  ar.d  Eder  Dess 
by  the  R.A.F.  In  "ay  1943  (described  in  Reference  19)  provided  the 
basis  for  estimating  the  site  and  shape  cf  hreach.  For  purpose  of 
this  study,  it  was  assumed  that  demolition  would  cause  an  opening 
si-dlar  t r>  that  produc'd  by  the  Sdor  Den  barbing. 

(3)  The  assured  breach  approxl-nates  a parabolic  shape, 
cor  re  spending  closely  to  the  equation: 


: v— 6 
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X2  equals  51  y 

"here  x equals  Vri cor.tal  distance  from  vertical  axis 
of  the  opening 

y equals  vesical  distance  abc7e  lowest  point 

of  breach  opening 

It  was  Considered  that  the  assumed  breach  approximates  the  largest 
feasible  opening  likely  to  be  produced  in  the  Urft,  Schwirrienauel  , 
Kail  ar.d  D re  1 larger  bach  Dans.  3roacMng  of  earth  4ms.  with  steel 
r.r  concrete  cores  like  the  Iw.-qrrstneuel  cr.d  .tail  Dams  would  require 
special  preparations  and  procedures  as  described  in  Reference  27* 

(4)  Ir.  order  to  permit  comparative  evaluati.*-.  of 
tho  artificial  flood  waves  it  was  assumed  that  the  lowest  point  of 
the  broach  was  23  m below  the  normal  full  pool  water  surface  (simi- 
lar to  the  Eder  Dam  breach)  for  large  breaches  designated  in  this 
st>idy  as  •breach  I*  ar.d  10  m below  full  pool  level  for  smaller 
breaches  desigi*ated  as  •Breach  II.*  At  the  water  surface,  the 
length  of  opening  of  Breach  I would  be  about  68  m and  of  Breach  II 
would  be  45  m. 

d.  STffic^.qf  t*n  SriiC^lQi.Optr^.tLqaj. 

(!)  General.  The  estimated  affects  of  artificial 
no  d waves  on  the  Rur  River  produced  by  breaching  of  tho  storage 
dams  are  sumarlted  in  Tables  7,  8,  and  11,  and  typical  discharge 
hydrographs  at  key  locations  are  presented  on  Plates  17  and  18. 

The  artificial  floods  studied  arc  described  in  subsequent  para- 
graphs . The  various  major  flood  waves  are  designated  as  follcsrst 


Artificial 

Dscn 

Type  of 

Pool 

jnw<Uf.9a 

Slash# 

Irtisii 

foytt-SAsafl 

1 
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3 

Rur 
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(2)  Arttfici"!  n xl  No.  1 results  fror.  large  si  .red 
breachi-g  (Broach  I)  of  the  '.rft  Dai  wh.pr.  the  reservoir  f both 
"rft  eod  3 chra rraenauel  (Rur)  Dars  are  full,  the  resulting  *'ave 
passing  ver  tie  fixed  spillway  ar.d  opened  spi 11  way  weir  gat"  of 
the  Rur  Dan.  (See  3ketcves  of  Hera,  Plates  6 aid  7).  "ve  spill- 
way capacity  if  the  Pur  Dan  is  sufficient  to  per-ut  the  laseage 

if  this  wave  without  tv«*flcrwir.£  the  crest  :f  the  da--,.  lwc  'eah 
discharge  of  8500  rp/seu  fro-  the  7 rft  Da-  breach  would  he  reduced 
tc  1250  n3/sec  duri-.g  its  passage  through  twe  Schw»me'.'.9'j"l  (Pur'/ 
rcsor:  ir,  and  wc*jld  decrease  tc  740  rr/sec  at.  3tah  ar.d  tc  600  n^/ssc 
at  the  confluence  of  the  Pur  and  Vaas  Rivers.  Discharge  hydrographs 
st  key  locations  are  shown  on  Plate  17  and  the  effects  are  tabulated 
ir.  Table  7*  Plate  10  shows  the  depth,  discharge  and  velocity  result- 
ing fror.  Flood  No,  1 ccnnarod  to  natural  values. 

(3)  Artificial  Flood  ho.  2 results  fror  srv.ller 
sited  breaching  (Breach  II ) of  tms  Urf t Dan  during  full  pool  con- 
ditions. The  peak  breach  discharge  of  1000  rr/sec  would  be  reduced 
to  360  n^/soc  during  its  passage  throu#)  the  full  Rur  reservoir 

pc  1 and  over  the  spillway  and  opened  weir  of  the  Rur  the:.  Peak 
discharge  would  be  onvy  252  rr/se«  at  Stah  and  224  r>3/sec  at  the 
:’aas  River  junction,  as  sh 'Wi  in  Table  7. 

(4)  Artificial  Fla  d No,  3 dischargo  hydrographs 
shwn  on  Plate  17  result  fr  ~ large  vised  breaching  (3reach  I)  of 
Schwsmenauel  (Tu r",  0*m  vtoan  the  reeervnir  is  full.  The  oeak  dis- 
charge of  85CC  n3/ce c at  the  den  T~>uld  reduce  to  2660  n^/sec  at  Stah 
or  3000  /sec  at  the  v***  River,  us  shiwn  on  Plate  17  and  in  Table  7, 
Tha  width  -t  flooding  during  the  peak  of  the  flood  is  shim  on  Plate  5. 

(5)  Artificial  Flood  Ho.  4 would  reailt  fwa  the 
large  Breech  I in  Ihir  Den  when  the  reservoir  was  filled  tr  1/2  of 
full  capacity.  In  this  c/.se,  as  shown  ir.  Table  7,  the  oeak  dis- 
charge at  the  d«n  r-.uld  be  only  1100  rw/eec  which  would  decrease 
to  3?5  rj3/soe  at  the  Maas  River,  illustrating  the  influaice  of 
initial  reservoir  a tape  upon  breach  discharge,  when  corpared  to 
rloxi  No,  3, 


(6)  Artificial  Flo  id  No,  5 is  the  result  of  the 
areller  sited  Breach  II  in  Rur  D*~  under  full  pool  conditions. 
Tablo  7 shwre  thet  thj  usak  discharge  at  the  dan  if  100C  ir/sec 
would  reduce  to  3«5  rv-^/sec  at  the  Mass  Fiver,  apprexineting  the 
results  f Flood  No.  4, 
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(7)  Artificial  Flood  Ko.  6 i*  proceed  by  eimltaneoua 
breeching  of  both  Urft  find  Bor  Dera  vf  th  openings  corresponding  to 
Breach  I coder  full  pool  conditions  in  both  reservoirs.  The  result- 
ing 8500  ©3/eec  peek  discharge  et  the  breached  dens  would  produce 
the  mejdEtn  peek  of  the  various  flood  waves  studied.  As  shown  in 
Table  7,  peek  discharge  would  be  2850  n>V sec  et  Stah  and  2180  m5/aeo 
et  the  confluence  of  the  Rur  and  Maas  Rivers.  This  is  the  largest 
of  the  artificial  floods  studied. 


(6)  Artificial  flood  No.  7 differs  from  Flood  No.  6 
In  that  the  reservoir  storage  was  assoard  to  be  at  1/2  of  hill 
capacity,  revolting  in  great  diminution  .of  discharge.  A pea  - dis- 
charge of  1350  js?j sec  vould  la  roe  from  the  breeched  Urft  Dent  and 
1130  nr /sej  from  Rur  Dam.  The  flow  at  Stah  would  be  635  m3 /sec  end 
at  the  Meat  River  535  m3 /sec.  (See  Table  7). 

(9)  Artificial  Flood  Mo.  8 would  raralt  from  breach- 
ing (Breach  I)  of  Urft  Dawn  at  a time  #ien  that  reeervoir  wee  full 
and  et  done  tine  subsequent  to  drawing  down  of  Rur  Reservoir  due 
to  e previous  Breech  I opening  in  the  Rur  Dam.  This  flood  might 
be  oonsiderod  ea  e sequel  t Flood  No.  3 and  illustrates  the  cyclic 
effect  attainable  by  progressive  breaching  of  those  two  dans. 

(Another  cyclic  ocrfclnation  could  be  Flood  1 followed  by  Flood  3), 

The  Flood  No.  8 initial  peak  discharge  of  8500  m3 /see  at  the  Urft  Dam 
would  be  diminished  to  only  540  m3 /sec  After  passing  through  the  ** 
partially  filled  Rur  Reservoir,  resulting  in  flows  of  352  m3 /sec 
end  306  nP/sec  et  Stah  end  the  Maas  River  confluence,  respectively, 
as  sfcwn  in  table  7. 

• (10)  Artificial  Flood  No.  9 discharge  hydro  graphs 
ere  presented  on  Plato  18  and  the  effects  are  simrited  in  table  8, 
thawing  the  resulte  obtainable  by  the  mailer  sited  breaching 
(Breach  II)  of  the  Kail  Bam,  located  on.  a tributary  of  the  Rur 
River.  (See  Plate  9 for  sketch  of  thst  dms).  . The  1000  m3/sec 
peak  discharge  at  the  Am  would  be  reduced  to  300  m3 /sec  in  passage 
to  the  oonf luance  of  the  Kail  and  Rur  Rivers  near  terwll,  15  km 
below  the  Kell  Dms.  Due  to  the  mall  capacity  of  the  reservoir, 
the  duration  of  the  flood  wave  would  be  lees  than  6 hours  as  ray  be 
earn  on  Plate  18  and  in  Table  8. 


(11)  Artificial  Flood  No.  10  is,  similarly,  the 
result  of  the  mailer  Breech  II  et  Dredlaegerbech  Dan,  treated  37  ka 
from  the  Rur  River  up  the  Vieht  end  Xnde  River.  See  Plate  2 for 
Location  and  Plate  9 for  sketch  if  the  .das.  The  discharge  hydro- 
graphs  plotted  on  Plate  18  and  the  surra ry  of  effects  tabulated  In 
Table  8 show  thst  the  resalting  flow  et  the  Rur  River  near  Juelloh 
would  reach  a peak  of  only  222  m3/see  and  that  tha  duration  of  the 
wevw  would  be  tf»rt.  -^,.r,r. 

C0«>r  Jr. .. . i<^; 
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e.  CTJO*riior,  cf  Effects  A Par;  * reaching  Doe ration 5 . The 
c r-Darati7e  pea :<  raiues  end  dur»tj  ons  of  t*-e  various  flocd  waves 
produced  fc  dan  breaching  operati  ns  are  s\mari  zed  in  Tables  7 and  8 
end  tiie  resulting  widtha  of  flo  ding  during  passage  of  the  peak  of 
Ue  wares  are  tabulated  in  Table  11.  ve  relation  J£  reprosaitat*  ve 
artificial  flood  wires  to  natural  conditions  is  graphically  illus- 
trated cr.  Plates  J and  10.  Extracts  of  pertinent  effects  frc r. 

Tables  7,  8 and  11  at  selected  key  1 cations  are  presented  below  to 
facilitate  comparison  between  the  various  artifioial  floods* 


Peak  Values Duration 

Mean 

"lood  Disch.  Stage  Surf.  Arrival.  ^idth  Above  Above 

J'o.  Vila.  Time  Flooded  1QQ  a^/aec  To  rr^/gec 

nd/s^  p/aec  Hour  to  Para Days 

0)  At  ?grksn.  fe  79 


1 

1065 

177.7 

3.5 

4 

0.1 

1.5 

3.5 

2 

330 

175.4 

3.0 

6 

t 

1.5 

3.5 

3 

5260 

182.4 

4.3 

2 

• 

1.0 

1.5 

4 

745 

176.9 

3.3 

3 

• 

1.0 

1.5 

5 

700 

176.8 

3.3 

3 

« 

1.5 

3.0 

6 

5510 

182.6 

4.3 

2 

■ 

2.0 

3.0 

*7 

* 

920 

177.3 

3.4 

4 

■ 

1.5 

3.0 

8 

*80 

176.1 

3.2 

e 

> 

* 

1,0 

2.5 

9 

300 

175.2 

3.0 

2 

* 

(2  hrs. ) 

(3  hra.) 

10 

— 

— - 

— 

— 

** 

— 

— 

(?) 

1 

At  Jucllch.  fc  116 

960  81.6 

2.9 

8 

0.9 

115 

3.5 

2 

288 

79.8 

2.6 

12 

0.1 

1.5 

3.5 

3 

3610 

82.8 

3.1 

5 

1.8 

1.0 

1.5 

4 

580 

81.0 

2.8 

6 

0.5 

1.0 

1.5 

5 

560 

81.0 

2.8 

9 

0.5 

1.5 

3.0 

6 

4000 

82.8 

3.1 

5 

1.8 

2.0 

3.0 

7 

755 

81.3 

2.9 

9 

0.9 

1.5 

3.0 

6 

400 

80.4 

2.7 

11 

0.3 

1.0 

2.5 

9 

170 

79.1 

2.3 

4 

0.1 

(5  hrs.) 

(6  hra.) 

10 

222 

79.5 

2.4 

.11 

0.1 

(3  hrs.) 

(5  hra.) 

(3) 

1 

740 

foil? 

33.5 

1.3 

15 

1.7 

1.5 

3.5 

2 

252 

33.3 

1.2 

18 

1.4 

1.5 

3.5 

3 

2640 

35.1 

1.3 

10 

2.4 

1.0 

1.5 

4 

465 

33.4 

1.2 

14 

1.7 

1.0 

1.5 

« 

* 

465 

33.4 

1.2 

15 

1.7 

1.5 

3.5 

6 

2350 

35.1 

1.3 

10 

2.4 

2.5 

3.0 

7 

635 

33.5 

1.3 

15 

1.4 

1.5 

3.0 

8 

352 

33.3 

1.2 

17 

1.4 

1.5 

2.5 

9 

— 

— 

— 

— 

- 

- 

— 

10 

U6 

33.1 

1.2 

15 

0.6 

(7  hrs.) 

(10  hrs. 
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a.  General. 

(1)  The  studies  iri  this  paragraph  pertain  to  the 
arid,  ficial  flooding  effects  that  might  be  produced  by  release  of 
▼a ter  frx:  the  outlets  of  the  Urft,  Schirarrierauel  (rear),  red. -bach, 

3b-3V»ubach,  Kail  and  Dreilaajerbach  reservoirs. 

(2)  Inclucsd  are  quantitative  esti-nvea  of  the 
pot/r.tial  ei  'octa  of  detrirvsital  flov  variation  prodded  by 
or-eratior  f tve  existing  autlets  and  by  nodificaU  *r.  of  the 
o.t'ct  structures  t increase  the  discharge  capacity. 

O;  Reference  ia  made  to  paragraph  2- 1C  and  Exhibits 
A and  B f r liesvdpUouo  f the  structures,  to  Plate  2 for  locations, 
to  Plates  6 to  9 for  sketches  of  the  dams,  ard  tn  documents  listed 
as  References  4 to  16,  inclusive,  i*a  t C 3ibliography  of  this  report 
f'  r detailed  descriptions  and  drawings  of  the  d*ns  and  their  outlet 
structures. 


(4)  Flow  variations  nay  be  repeated  to  produce 
cyclic  effects,  Gepend*r.t  upon  the  replonishmjr.  t of  the  deoletod 
storage  In  the  reservoirs. 

b.  Hydro  lota  c Considerations.  Reference  is  made  to 
paragraph  4^-03 b for  discussion  of  the  influence  'f  natural  stream 
discharge  and  Initial  reservoir  po-'i  leo*l  or.  artificial  flooding. 

o,  Means  t Creating  Detrimental  -low  Variations. 

(1)  General.  Detrimental  f Ixrc  yaria lions  may  be 
produced  downctresr.  f r n the  Rur  River  d®ns  by  one  of  tho  follow- 
ing two  methods i 


(a)  Tree  A.  operation  of  the  existing  controlled 
outlets  foi  sustained  or  cyclic  discharge* 

(b)  Ttpo  3.  modification  of  the  'Utlets  to 
increase  discharge  capacity,  accomplished  by  temporary  by-passing, 
alteration,  darrlition  or  dismantling  of  restrictions,  machinery 
or  other  uitiet  appurtenances. 

(2/  Vrft  Par  2u£si  PUcborggfl. 

(a)  Type  A..  The  three  existing  outlets  beneath 
the  dar-  hare  a c*xrbined  capacity  . f abc  ut  30  ry/sec  when  the  reeer- 
r»>.r  is  full,  discharging  intr  3 z’rmmmcr. iu  e 1 (Fair)  Dan  reservoir 
pool.  The  *unnel  and  penstock  fro-  the  Jrft  reaervclr  V the  '!ei.-rfcach 
°^»er  '’lant  can  carry  34  m3/sec  under  full  pool  conditions.  Defer- 
ence is  -ade  to  Exhibits  A ar.d  B for  detailed  descriptions  and  tc 
Plate  6 f-,r  a phitograr-.  ar.d  sketches  of  the  Urft  Da r.  outlets. 
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(b)  Tyre  ? , Per  ■sal  of  the  valves  and  a sh-;n, 
length  of  c-rd  it  pipe  do*«  stream  of  the  concrete  plug  in  the  bottom 
outl et  burin  els  ?k, uid  effect  an  increase  ir,  the  discharge  capacity 
f the e three  utletc  to  about  44  z?/sec.  See’Figures  it  and  III 
;f  Plate  6,  Raaeval  or  ^passing  of.  the  turbine*  in  the  Helr*>ach 
Po-oji*  °lant  and  breaking  -'f  the  penstock  would  .increase  the  capa- 
city of  the  power  utlet  tr,  ab  ut  36  rj3/sec  under  full  pool  condi- 
tions. Hfs»e-»er>  under  lesser  pool  elevatirns,  such  action  could 
result  ir.  drastic  decrease  of  the  capacity  by  elimination  of 
aioher.ic  action,  thus  reduci-g  the  effective  head.  The  demolition 
of  this  penstock  by  ihe  Germans  bef  re  their  retreat  from  the 
locality  resulted  in  a low  rate  of  discharge  fror  this  source, 
according  t eyewitness  account s. 

(3)  Paulush  f Gar.  Outlet  Discharges.  As  explained 
in  Exhibitr  A and  3,  the  Paulushof  un  "serves  only  to  prevent  the 
upoer  reaches  f the  Schramnenauel  reservoir  from  being  subject  to 
grwit  fluctuations  in  extent  of  tnundati on,  and  serves  m.re  for  an 
esthetic  than  a hydraulic  purpose.  The  large  spillway  gates  nh-nrn 
in  Figure  II  of  Plate  8,  have  a capacity  far  ii;  feXCtrSa  of  tho 
Scbwarmenauel  r rmal  outlets.  Consequently,  no  analysis  r?aa  made 
of  the  possible  affect  of  discharge  frem  this  dan  as  the  critical 
control  p^int  ?<ould  be  at  tho  'utlets  of  the  rain  Sclrwamnenauel  Dan. 

(4)  Sch-symcnauel  (Pur)  Dan  Outlet  Discharges. 

(a)  Type  A.  The  outlet  tunnel  of  the 
Schwwmstauel  (Run)  Dam,  shown  or.  Plate  7,  has  a discharge  capacity 
at  full,  pool  of  about  80  m3/sec,  a r described  in  Exhibits  A and  B. 

(b)  Type  B.  Destruction  of  the  control  valves 
and  pipes  at  the  **it  of  the  utlet  tunnel  (Figures  III  and  V, 

Plate  7)  would  increase  the  discharge  capacity  art  full  pool  to 
about  135  ia5/»ec,  SuddFn  opening  or  demolition  of  the  9 ra  wide 
weir  gate  in  the  spillway  would  increase  the  peak  combined  dis- 
charge capacity  at  full  pool  to  approximately  30?  n^/see.  Since 
the  crest  of  this  gated  weir  is  only  4 a belcm  the  full  pool 
elevation,  the  duration  of  discharge  through  the  TTeir  opening 
would  n t exceed  about  24  h *ur3.  Reference  is  made  to  Plate  7 and 
to  the  detailed  description  contained  in  Exhibits  A and  B.  The 
outlet  exit  valves  and  entrance  gate  were  blasted  b * the  Germans 
upon  their  retreat  as  described  in  Exhibits  B and  C.  The  reser- 
voir was  only  parti:/  full  at  the  time  *nd  the  estimated  discharge 
computed  by  the  Allies  at  that  ti--e  ~.s  arproximtely  91  nx/set. 


(5)  Helrbach  and  Cbsraancach  Dans~'~ut!et  Discharges. 
The  outlets  of  Heimbaeh  a «d  Obermaubach  Dams  are  similar,  both  con- 
sisting ef  large  flap  gates  hinged  at  the  button,  as  shown  on  Plate  8 
and  describe!  ir.  Exhibits  A and  5,  In  addition  both  have  a small 
hotter  gate!  utlet.  Vpm  sudden  opening  at  full  pool,  approxijrataly 
407  ss^/aoc  car.  be  discharged  from  Heir-bach  Dam  and  500  ra^/sec  froo 


Cbemaubach  Dar. 
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( 6 ) £0  1 Par-  Qutlet  Dlaoha.rg* <« . 

(a)  Type  A.  Tr.e  b*.  >rL stir*  b>tt  r outlets 
have  a c Hbdr.ed  discharge  capacity  of  15  n3/sec  at  full  po^l.  The 
spillw^  is  of  th*  fixed  avcrfloe  type.  Refererce  is  -vide  t>  the 
s’-cetches  or.  Plate  9 and  V Exhibits  A and  3 for  further  dir  tail, 

(b)  Ty>c  3.  The  dieohargc  capacity  ceuld  be 
increased  to  about  37  a3/*ec  at  full  pool  by  meins  of  destruction 
of  the  valves  in  the  ~utiet  tunnel  and  r<r  val  of  a sh-irt  section 
of  the  2 outlet  pipee  imediaiely  dovnstrerr  cf  the  concrete  core 
of  the  d*-.  (See  Figure  7f  Plate  9)*  It  is  possible  that  further 

increase  tr.  discharge  right  be  effected  by  breaching  ir  den  lition 
of  the  r ’>nd  spillvay  t *»er,  sh/m  in  Figure  I of  nlate  9;  hoover, 
insufficient  data  "era  available  regarding  its  detailed  construo- 
ti<'  r to  u err  it  inclusion  in  this  rep  rt  of  the  possible  effects  of 
such  action. 


(7)  Prgll»fl*Qrt>acfr  Da,?  Outlet  Idschar  res. 

(a)  Type  A.  The  button  outlet  has  a design 
discharge  edacity  of  12  ryJ/see  under  full  head;  although  in  nomal 
operatic,  the  full  capacity  i*  not  utilized  due  to  vibration  in  the 
faulty  Vul'Tc  S3  discussed  ir.  Exhibit  3,  A plan  and  cross-section 

of  the  Dreilaogerbech  Dam  sh  ^Ing  the  cutlets  is  inoluded  on  Plate  9 
and  description  is  contained  In  Exhibits  A and  3. 

(b)  Type  B.  A alight  increase  in  discharge 
capacity  f the  button  u tic  to  t>  16  m^/aec  at  full  pool  could  be 
effected  by  ren  val  >f  tho  valves  «nd  ah^rt  sections  of  the  outlet 
pioe  near  the  concrete  plug  in  the  outlet  tunnel  . (See  Plffure  III, 
nlate  9). 


d.  Effects  of  Petri mental  "lor  Variations. 

(1)  Gar, era  1.  The  effects  if  the  detrimental  flw 
variations  produced  ay  release  o£  discharge  from  the  outlets  of 
the  various  Rur  River  dine  are  svernarlxad  in  Tables  8 to  11, 
inclusive.  Plates  19,  20,  end  21  ahe^r  representative  discharge 
hy-in  graphs'  at  y«y  locations.  The  srtificli.l-  flo  da  studied  are 
individual ly  described  in  subsequent  sub-paragraphs . For  purposes 
of  idnntifieati jr.,  the  artificial  flo  ds  resulting  fr-m  flcr-  vari- 
ations are  designated  herein  as  rollers: 
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*Typ«  A-l  & Ei  Urft  Da-  bettor.  .>utlets  and  power  tmr.el  plus  For  Dam 
outlets 

Type  A-2i  Urft  Dn-  p>  r ter  tunnel  <nly  plus  Rur  Dar*  cutlets 

(2)  Flow  7nrl  atlor.s  Created  by  "r rt  and  Rur  Daro . 

(a)  Artificial  Hoed  No,  11  corresponds  t~>  the 
fl  s-  v*ri fttion  created  by  sustained  (Type  A)  discharge  from  the 

or4  "ting  n rsl  bott/*-.  utlots  f Rur  Dar  under  initial  full  pool 
or>  iitiens  as  described  ir.  paragraph  4~04c(4).  The  pea’:  discharge 
at  the  dar  of  00  n^/sec  ♦aruld  be  onljr  slightly  dirlniahed  at  do^rr.- 
strtsar  locations,  decreasing  V>  76  sP/sec  at  the  routh  of  tho  Rur 
River,  as  rrrVirited  ir.  Table  9. 

(b)  Artificial  Flood  •■o,  12  differs  frr  Flood 
. 1’  ir  tha t ir.itiAl  discharge  was  assured  V-  tcr.a“  when  the  Rur 

reservoir  is  at  1/2  full  capacity.  The  initial  pea1'  jutlet  discharge 
of  7C  n^/seo  at  the  da-  *r.  -jii  b-  red  red  t.-  64  n3/sec  at  the  Maas 
Riv-r  c-  rflue-ce  as  sh.*.T.  ir.  7a. le  9. 
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{ -)  Artetfloiaj  Flo  -d  -Eo,  13  would  result  fro* 
sustained  (Type  B)  discharge  firm  the -enlarged  outlets  and  frva  the 
opened  spillway  re ir- gate  f Bur  D?r.  under  initial  full,  pool  as 
described  in  paragraph  4-04c{4)«  The  initial  peak  discharge  of 
305  tv /sec  would  rapidly  d iriniah  to  130  n-3/sec  in  about  24  hours 
ac  tr.e  po  1 sta  e dropped  t*  the  crest  I the  ^cir,  and  then  de- 
crease at  a closer  rate  to  erpty  the  reservoir  in  about  12-13  days . 
7r,e  peak  discharge  at  the  vaae  River  otnfluer.c e wuld  be  195  n^/sec, 
See  tabulated  effects  in  Table  9. 


(d)  Artificial  Flc A ??_,  14  results  frer,  dis- 
charge frur.  the  enlarged  b ttor  outlets  of  Rur  bare  Then  the  initial 
reservoir  stage  cor  responds  Xn  1/2  fell  storage  capacity.  Table  9 
surra  rites  the  effects.  The  peak  discharge  rruld  be  117  iv/sec 
at  the  dsn  and  107  rr/sec  at  the  vaas  River  and  the  duration  of 
the  ^ave  would  ■ be  ab  ut  5 days  less  than  that  f Flc>-<1  Ho.  13,  Ulus- 
fcratirg  the  effect  of  initial  pool  level  upon  the  discharge  from 
the  dar. , 


<«)  Artificial  no*  Ho.  15  represents  the 
resulting  flow  variation  created  by  simultaneous  discharge  from  the 
existing  notral  botten  -utlets  and  pr*rer  tunnel  of  both  Trft  and 
Rur  Dans.  The  ecz-bined  ; sak  flow  at  Heirrbach  would  be  114  m3/sec 
and  au  the  ’teas  River  109  n3/sec.  As  may  be  rr.ted  in  Colums 
13  ar.d  14  of  Table  9,  the  duration  of  the  wave  above  IOC  rv/sec 
would  be  about  9 days  and  above  30  rcP/sec  would  be  about  24  days  as 
ccrcpared  i r the  respective  values  of  zero  d^ys  and  21  days  shown  for 
Flo  d Ho.  11  discharges  f ran  the  Rur  Dan. 

(f ) Artificial  Flo-d  No.  16  is  similar  to 
Flood  Ko.  15  except  that  it  was  assunsd  that  the  bottom  utlets  of 
I’rft  ben  wyM  be  kept  closed  until  the  pool  had  receded  to  the 
elevation  of  the  intake  of  the  Urft  Dam-Heinbach  Rvwer  Tunnel.  As 
r.vg,-  be  n ted  in  Tfcble  9,  no  difference  in  oeak  discharge  woulJ 
result;  hoeever,  FI d Ho,  16  would  be  sustained  above  100  iv/eec 
(acprcximately  bank-full  flow)  about  1 day  longer  than  FI  > d Ho,  15, 
but  •"uld  be  f nhr  ut  3 day  3 less  duration  ab-ve  30  rv/sec. 


(g)  Artificial  ^lo  d H . 17  is  the  result  of 
discharge  fron  all  the  n rraal  outlets  and  >jmsr  toinel  of  both 
Or  ft  and  Rur  Darfl  like  Flood  Ko,  15,  but  with  the  reservoirs 
initially  at  1/2  full  capacity.  The  Teak  flrrr  at  heinbach  would  be 
102  m3/swe  C3^3«red  to  114  m3 /sec  f r Flood  Ho.  15.  but  the  dora~ 
ti  -n  nf  flew  vculd  be  only  1 to  2 days  above  100  md/sec  and  15  days 
»U  vs  30  n3/#ec.  (See  Table  9).  Representative  rydrographs  for 
this  artificial  flc  d are  presented  on  Plate  19  and  a graph 
•widths’ of  finding  is  sb'wn  -n  ®late  5.  This  flood -ap^roxirii  tee 
the  c ~diti  ns  described  in  paragraph  ill -la  of  Exhibit  A, 


XV-15 


r-- 1~\  * • p 
v.  'j ; \ f 

ht-CwruJ  t 


’ ffT  a ! 

1 i !.hi 


i * » t _ 


CONFIDENTIAL 

A-Oad<2}  SECURITY  infORMATiON 

(h)  Art!  Tidal  flood  ?•-«  16  is  the  result  of 
c r.ditiorj?  s ir±l2 r -us  Flood  No.  17,  except  that  it  was  here  essvr>ed 
that  the  bottom  outlets  f Urft  Dan  mould  be  kept  cl^ed  as  in 
Fl>  -d  No.  16.  The  result  if  such  operation  would  be  that  the  dur- 
ati  r.  if  flow  would  be  reduced  several  dgys  from  that  pr^ucei  by 
Flood  Mo.  1?  aa  be  aosj  la  Table  9» 

(!)  Ariflcl&l  R.xi  Mo.  19  involves  Type  D 
discharges  f ran  all  the  jutieta  -f  Urft  and  Rur  Dara  en larged  as 
described  in  paragraph  4-04e(2)  and  (4).  The  mlarged  outlets 
w->ulrf  incr»»a<*  the  discharge  at  Heirteach  tc  341  rK /sec,  but  the 
durati  m f the  wave  ab  ve  100  nP/oec  rt>uld  be  cr.ly  ine  dry  lorger 
th«  the  9 days  ccrputed  for  Flo  d No.  15.  Flo-*?.  ■•<  . 19  would 
recede  to  30  sP/sec  in  16  d^a,  about  6 days  a-  ner  than  in  the 
case  of  Flo->d  No.  15,  aa  sh~iwj  In  Table  9.  Plate  10  shirs  the 
depth,  diecharge,  and  velocity  of  this  fl>-d  compared  to  natural  flows. 

(j)  Artificial  Flo  ri  No.  20  shrrs  the  effect 
uf  initial  pool  stage.  The  pool  naa  assumed  to  be  at  i/2  full 
capacity  whileotherwise  oondi  hi  ora  rare  identical  to  th  ae  <■£  Flood 
No.  19.  The  initial  discharge  of  Flood  No.  20  is  148  rry/oec  at 
’’el-bach  as  compared  to  341  sr/sec  for  Flcy-d  No.  19,  while  the 
duration  >t  flew  ia  about  5 dgys  less  at  ir>»y  be  noted  ir.  Table  9. 
Discharge  h&drcgraphs  'if  Flo  d No.  2D  at  Heirbech  and  the  Maas  River 
appear  on  Plate  19. 

(k)  Artificial  Fiord  No.  21  i Hus t rates  the 
possible  flow  variation  that  c.  uld  be  effected  b*-  means  of  tho  Urft 
IV»o  outlet!  in  the  event  that  the  Rur  Reservoir  had  been  previously 
etrptied.  A peak  discharge  of  approximately  68  m^/sec  would  be 
attained  at  Hdnbach  f ran  the  oenbined  flow  i-f  the  normal  b tturj 
outlets  and  pwer  tunnel  'f  Urft  D*n.  The  d sc  barge  wiuld  be  sus- 
tained abc  vo  30  mVsec  fur  atrut  10  days,  considerably  lees  than  the 

21  days  fr-  i similar  cpsrinr.  f Rur  Dam  alone  (Dee  Flood  No.  11) 
and  the  24  days  of  Flojd  No.  15,  involving  c /tinned  d.3Chflrges  fr*n 
both  the  Urft  and  Rur  Dene,  as  shown  In  Tbble  9. 

(3)  Flow  Variation?  Crested  by  Hq:~bach  apd  Cb6m»- 

•rfgft.r* Ms, 


(a)  Artificial  Flpgl,  b’o,  22  represwta  t:>e 
f 'ts  variation  in  the  Rur  River  resulting  from  suddm  opening  of 
the  wolr  gate  at  Hdmbsch  Den  under  n mal  full  p<  >1  conditions. 

3ee  Paragraph  4-04o(5)  for  description  of  the  weir  discharge  capa- 
city. Th.e  peak  discharge  w uld  be  4^7  cr/sec  at  the  dan,  but  the 
Jurat!  .n  of  the  wave  imuld  be  only  ah  ut  2 hours  aa  sh'^wn  in 
Table  10,  Assuming  that  th»e  similar  d*c  at  Obernaubach  was  pre- 
ri  ualy  opened  or  destroyed,  t^c  peak  discharge  at  tie  ’<aas  River 
rr  u'd  be  76  m3 /sec  and  the  dursti-m  of  the  w»»*  sSr.-.-t  5 hours  at 
the  latter  location.  Plate  20  sh  wj  re  resedative  discharge  hydro- 
graphs  f r t:  < 3 flo.d. 
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(b)  Artificial  Fl??d  No.  23  an  ws  the  effect 
of  eyncbr.nlaed  voerati  >r.  tf  Kelnbach  and  Cbemaubach  Dans.  Ass \s>- 
ing  Tat  the  gate  at  Obenaubach  was  held  in  dosed  p.sitijn  until 
arrival  of  the  peak  . f the  wave  resulting  frun  opening  of  the 
Heinbaeh  weir  gate,  the  oeak  discharge  fron  Oberrauboch  Dan  would 
be  about  63C  nr/sec  as  shown  in  Table  10  and  or.  ^late  20.  The 
resulting  pea^  discharge  at  the  Mata  River  iwjuIA  be  170  nP/sec  as 
contrasted  with  76  and  99  o^/tec  corresponding  respectively  tc 
separate  operation  of  the  Kelnfcach  and  0 berms ubach  Darns.  (ree 
FT 'i  xi s 22  and  25). 


(c)  Artificial  Flo- 4 No.  24  shows  the  effect 
prod  iced  by  permitting  the  wave  from  Keirfeach  Dr  (Flood  No.  22) 
tc  be  terporarlly  retained  in  the  initially  anpty  Obcrmaubach 
pool  a d then  suddenly  released.  The  peak  at  Oberneubach  would 
be  thus  increased  frees  176  to  3C4  nr /sec  but  the  resulting  peak 
discharge  at  the  Maas  River  would  be  lowered  from  76  to  54  nr /sec 
as  ccrpared  W the  unin terrvy ted  wave  of  FT?  d No.  22.  The  dura- 
tion cf  the  flow  would  not  be  appreciably  changed,  aa  shown  in 
Table  10. 


(d)  Artificial  FIj  d No.  25  is  the  result  of 
suddonop<ning  uf  the  Pberoaubach  weir  gates  and  .utlet  under  normal 
full  po^l  conditions.  % peak  discharge  of  500  nr /sec  sr/ould  emit 
f r ra  the  opening  but  i«.e  flow  would  recede  in  abcut  2 hours  to  the 
base  fTr,  as  sh-wm  in  Table  ID.  The  peak  discharge  at  the  waao 
River  wculd  be  ab  ut  99  m3/sec. 

(4)  Flow  variations  Created  by  Sail  and  Drgilaegcrbach 

Qs&* 


(a)  Artificial  Flo.iu  N-  . 26  is  the  result  of 
sudden  full  opening  <f  the  existing  normal  outlets  of  ’tall  D®n 
under  condition*  of  full  pool.  The  resulting  hydregraph  would 
have  a peak  of  15  rr/sec  and  a total  duration  of  about  46  hours, 
as  shown  in  Table  6 ard  on  "Tate  21.  The  resulting  peak  flow  in^ 

the  Rur  Rlv<r  at  Zcrk^ll  would  be  24  nr  /sec,  an  increase  of  14  nr/sec. 
over  the  assumed  10  nr/aec  initial  base  flow  in  the  Rur  River,  thus 
representing  practically  n-'  reduction  in  the  poak  flow. 

(b)  Artificial  Flood  No.  27  is  the  result  of 
discharge  fron  the  aitletn  of  Kail  Dan  enlarged  as  irdicated  in 
paragraph  4— C4c(6) . The  initial  peak  discharge  would  be  increased 
f run  15  to  44  cr/sec  but  the  reservoir  would  be  rspti  ed  in  i»bout 
IP  h -urs  as  a '■pared  v the  46  hour  duration  train  the  urrrdifiod 
outlets  f Flood  Nr.  26.  Effects  are  s\rrarised  in  Table  3. 


IV-17 


CONFIDENTIAL 


I 


CONFIDENTIAL 

$FC‘JfUTY  INFORMATION 

^T4d(  4) 

(e)  Artificial  ?I  -d  Ho.  23  represents  the 
effect  of  full  ooesing  of  the  eristlrg  outlets  of  Dreilaegertsach 
Dan  at  full  reservoir  stage.  TV*  resultlr^  discharge  ftyirrgraphs 
are  sh  on  Plate  21.  The  peak  discharge  from  the  darr  of  12  /sec 
would  be  practically  undirdnished  at  the  e cflaerce  < f the  Inde 
and  ^or  'iiver?,  as  indicated  cn  Table  8. 

(d)  Artificial  no-d  .’o.  29  is  the  result  of 
discharge  f*r>n  the  outlets  Drd la egextoach  Dan,  enlarged  as  des- 

cribed in  paragraph  4-Q4o(7).  Initial  peak  discharge  at  the  dam 
would  be  increased  only  to  16  rtr/eec,  thus  reccing  the  total 
duration  cf  the  discharge  to  92  hours,  as  ocnpared  with  the  124 
hour  duration  af  ?1  d 28.  Effects  are  surra ri ted  in  Table  8. 

e.  Cocpariscti  of  effect*  ?f  ? lr?  VayiAtioni. 

The  ccnparmtire  peak  values  and  durations  of  the 
flow  variations  produced  by  discharges  frura  the  utleta  of  the 
vari  .us  Rur  River  dares  arc  eternalized  in  Tables  8-  9,  and  I0t  and 
the  resulting  widths  f flooding  during  passage  cf  the  peaks  are 
tabulated  in  Table  11.  Extracts  of  pertinent  effects  at  Juellch 
frrr.  Tables  8 to  11,  inclusive,  arc  presented,  as  follows,  to 
facilitate  comparison i 
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4-Ue 

Cgrparleon  >t  Plow  Variations  at  teller  (*r  116) 


Peak  Value 3 Duration 


’tear. 

FLoxi 

Surface 

Arrival 

Width 

Above 

Above 

ft‘0. 

Diech.  Stare 

Vel, 

TJjne 

Flooded 

100  rr/ssc 

30  m’/see 

r-V»ec 

r*40j_ 

n/aec 

Hour 

S3 

Days 

Oeya 

(1) 

n 

•;rft  4 Rur 

78 

pyi  r^g.  y*sl«t 
7875 178 

53 

0* 

0 

21 

ip 

67 

78.2 

1.8 

42 

0* 

0 

12 

13 

225 

79.5 

2.4 

12 

o.l 

8 

12 

14 

m 

73.7 

2.1 

34 

• 

3 

7 

15 

m 

7£.7 

2.1 

50 

ft 

9 

24 

16 

in 

78.7 

2.1 

50 

€ 

9 

21 

17 

loo 

78.6 

2.1 

50 

* 

a 

15 

18 

100 

78.6 

2.1 

50 

■ 

0 

12 

19 

251 

79.6 

2.5 

12 

■ 

10 

16 

20 

uo 

7S.9 

2.2 

42 

■ 

6 

11 

21 

65 

76.2 

1.8 

75 

0* 

0 

10 

(?) 

Keirtoach  6 

Obemaubach  Flow  Variations 

Hours 

Hour* 

22 

128 

7S.8 

2.2 

8 

0.1 

1 

4 

23 

322 

80.0 

2.6 

8 

* 

3 

5 

24 

114 

78.7 

2.1 

13 

■ 

1 

3 

25 

197 

79.3 

2.4 

5 

■ 

X 

3 

(3) 

tol^A.Dri, 

UagRgrbach  Flow 

Variati 

ons 

2S£9 

Days. 

26 

23(Eat 

— 

- 

Op 

- 

- 

27 

34  • 

— 

— 

- 

O 

- 

- 

2B 

21 

77.6 

1.2 

18 

m 

6 (total) 

29 

25 

77.7 

1.3 

13 

* 

5 

«tfc  apparent  fl ood ir £ ; fl<rt  probably  confined  'Within  streA-i  ba:.k~ 

4-05  AP7I~CTAT  FLOCSI’G  T TT TI  J,I 71 FS  CK  C/TAIo. 

The  absaice  in  this  area  if  navigation  canals  or  any  other 
large  anal  ayster.  precludes  utiliziti  jn  if  canals  for  artificial 
fl/>oding.  The  industrial  water-supply  canals  •aer.tionod  ir.  para- 
graph 2-12,  would  serve  to  increase  the  extent  rl  flc  ded  areas 
roaultir.f  fres  still-veter  barriers,  naj  -.r  flo  d waves,  and  flew 
variations  discussed  in  th4s  section.  Insufficient  data  are  avail- 
able at  this  ti~e  t»*  ptrr.'t  analysis  f t'«  ^xt-nt  if  such  increased 
flooding. 

4-06  SWART. 

The  artificial  flooding  ;*.t«:ti  all  tics  of  the  Rur  River 
described  ir.  preceding  paragranhs  4-01  tc  4-05  are  herein  euerarlaodt 
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a.  Ttrspra-ary  l/r-r-.Lrp  --^rali^s  at  suitable  bridge  open- 
irps  -»:u3d  create  flu-dlng  c v-Hvi^ra  extending  1 to  3 'c.  upstream 
from  th  !•  1/jcatl  -ra  ^ith  averape  widths  of  cverbsr.V  flooding  rankl- 
ing frr;  100  to  50C  o arid  depths  of  0.4  to  0.8  ra,  A continuous 
barrier  could  n >t  be  fjr^ed  by  this  moans  except  during  oeriods  cf 
high  rl^rs.  Associated  breachir.g  cf  local  levees  would  also  be 
necessary.  Reference  is  -«de  to  paragraph  4-02  for  detailed  dis- 
cussion and  to  Table  f and  Plate  14  for  tabular  and  graphical 
suemtion  of  effects. 

b.  Breaching  cf  the  I’rft  and  SchwamaenAiel  (Rur)  Darns 
would  create  raj  r artificial  fled  waves  in  the  Rur  River  with 
amplitudes  ranging  from  appro ri re tely  4 to  11  n at  ZarVall  (krt  79) 
and  frora  2 to  4 n it  3tah  (ten  152).  Effects  on  the  Maas  River  were 
not  analyzed  in  detail,  but  based  or.  information  in  Reference  29, 
it  is  estLratcd  that  tve  waves  would  n t exceed  3 m above  r.crmal 
narigati  « pool  stage,  a sowing  that  the  navigation  d*r.s  were 
lowered  prior  to  crrival  of  the  wave.  The  start  of  the  artificial 
flo-d  waves  would  arrive  at  "erkall  ir.  about  1 to  2 hours  and  at 
Stah  in  7 to  11  hours.  The  average  rate  cf  rise  c f stage  would 
vary  oo~  aider  ably,  ranging  fro-",  about  1 to  10  m/hr  at  Zerkall  and 
0.3  to  4 m/hr  at  Btah.  *'een  surface  velocities  at  the  crest  of 
the  wave  w,uld  vary  f ron  about  3 to  4.5  Bi/sec  at  Zerkwll  but  w.-uld 
be  only  about  1.3  tn/sec  at  Stah.  Over  bank  flooding  could  be  ex- 
pected to  persist  for  not  ver  2 days  in  n-oat  locations.  and  streaa 
velocities  in  excess  of  about  1 to  2 ra/sec  would  prevail  for 

2 to  4 days.  Reference  is  nsde  to  paragraph  4-03  for  detailed  dis- 
cussion of  effects  under  various  conditions  and  to  Table  7 for  sum- 
mation of  effects. 

o.  3 reaching  of  the  Kali  or  Dr  ei  la  eger  bach  Dess  would 
create  relatively  will  and  shvrt  flo'd  waves.  On  the  Rur  River, 
amplitudes  would  be.  less  than  2 n and  the  duration  of  the  wave 
v.uld  be  less  than  12  hours  as  shown  in  Tkblc  8 and  described  In 
paragraph  4-03 » 

d,  Detrimental  flow  vari atiorj  could  bo  produced  in  the 
Rur  River  ran^r.g  in  amplitude  from  apprixirstely  1 to  3.5  a it 
Zerkall  (tea  79)  and  1,5  to  2 « at  Stih  (ter.  152)  by  manipulation  of 
the  controlled  cutlets  of  "rft  and  Schwaanenauel  (Rur)  Dams,  It 
wmld  take  about  ? hours  f >r  t e start  ~f  the  wave  tc  arrive  at 
Zerkall  and  fmn  12  to  15  hours  to  arrive  at  Stah,  The  rate  of 
rise  n uld  vary  oo  raider  ably  depending  r.  conditions  at  the  dams, 
and  r uld  range  froo  0,04  tc  1,2  m/hr  at  Zerkall  and  0,02  to  0,23  m/hr 
at  Stah,  Hear  surface  velocities  during  the  passage  of 'the  crest 
of  the  waves  would  reach  as  high  ao  about  3 ra/see  at  Zerkall  and 
1,2  n/sec  at  Stah.  Dvcrbonk  flooding  could  be  effeetod  for  periods 
of  3 to  10  day*  in  cost  locations  by  combined  discharge  from  the  out- 
lets of  both  the  Orft  and  Schmrrcr.bucl  . Moon  surface  velocities 
in  rxcoss  of  about  1 to  2 n/scc  ^xnli  persist  for  periods  up  to  nearly 
4 weeks.  Cyclic  vari'tion  'f  flow  mith  amplitudes  -ts  high  as  2 r.  could 
be  -adnt-inod  for  on  extended  period  by  repealed  opming  and  closing  of 
the  outlets.  Detailed!  inform ti or.  is  contained  ir.  Thblo  9 and  In  para- 
graph 4-TJ4. 
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a.  Sudden  opening  or  do-soli  *ion  of  the  weir  gates  at 
Red-fcacfc  and  Obenaubach  Dans  '\rulri  produce  decrl -rental  flow 
vari&tior.E  ir,  the  Rur  River  d^-ms *.re*-,  . those  structures  of  1,8  r> 
arolitude  at  Zexkall  and  ranging  frc*r,  1,5  to  2 a at  Stab.  As 
sr.'wir.  ir.  Table  10,  synchrcniaed  operati  r,  of  these  txr»  structures 
c uld  appreciably  intensify  the  effects  duwr.str  ear  of  Ob  emeu  bach 
D«-.,  The  start  of  tee  rise  w^uld  require  aU-ut  2 hours  tc  travel 
f r>~  neirbach  Dar  t Obemeubach  Dan  and  about  10  hours  fresn  the 
latter  point  t "tah. . The  average  rate  f rise  of  the  waves 
would  be  nearly  2 r/hr  in  the  reach.es  between  the  trr  s true  tires 
ar.d  rsn^e  ftvr,  about  0.5  to  nearly  2 r/hr  domstrean  f the  Obemau- 
bacw  Oar  . The  d rati  or.  f nrerban''  flojdirc  w-uld  be  short,  only 
about  1 hour;  and  the  du ration  -t  above  r.irral  velocities  would 
.not  exceed  3 u»  6 ; ,'urs.  Possibilities  c I cyclic  variation  arr 
e-c^^lent,  due  to  large  volume  <t  water  stored  in  the  Urft  and 
Terr  amer.au  el  reservoirs.  Frm:  th  so  at-  orces,  the  ‘•‘ei^bach  pool 
cart  be  refilled  ir.  ab  ut  4 h urs,  and  t.  e ' borraaubach  pool  in  less 
than  S h urs.  A stunary  f effects  is  oreswited  in  Tbble  10  and 
detailed  discussi  r,  of  p ssible  flew  variations  is  included  in 
paragraph  4-04. 

f«  «T.rw  variations  in  t..e  Rur  River  caused  by  operation 
of  the  Kail  ar.d  Dreilaegcrbach  Da-  . utlets  tr  uld  be  slight.  Ihis- 
charge  fn«n  the  existing  ■•.tlots  cf  Kali  Dor  would  result  in  a 
rise  of  stage  in  the  Rur  River  et  Zerkall  of  only  about  0.3  ~i, 
and  en^axgasent  cf  the  outletc  would  or.ly  result  ir.  about  0.8  rr. 
rise  at  that  locati  n.  The  Dreilaererbach  .•utlet  d'seharge  it  .uld 
not  raise  the  stage  at  Juelich  -ver  0,2  m,  oven  if  enlarged. 

Stages  would  recede  to  n iral  in  I t-  6 days.  n.o»  fron  these 
dans  oould  be  utllited  to  provide  water  for  still-water  barriers 
or  t^  slig'tly  increase  the  pea*'  or  duration  ~>f  flwr  variations 
fnrn  the  thsr  dans,  ^rc  detailed  irf^i^ation  nay  be  found  in 
Table  8 and  in  paragraph  4-04. 

g.  The  numerous  snail  che<f<  dans  located  approximately 
one  vr.  apart  along  the  Rur  River  w-uld  rave  little  effect  upon  the 
artificial  fl  ding  effected  by  dan  breaching  ur  utlet  discharge, 
as  was  ibservei  dirir.g  the  February  1945  Rur  River  crossings  des- 
cribed in  Exhibit  C . Insuf  fl cler  t data  ' «ru  available  t evaluate 
the  o -ssibllitles  of  increasing  the  height  <~.f  these  dams  t>  create 
atl  11-water  barriers. 

h.  The  amunt  f flooding  to  be  ejected  as  a result  of 
breaching  or  regulated  discharge  depends  largely  upon  the  base 
flew,  (i.e,  the  flow  of  w^tcr  : -is  ting  in  tne  st roirr.  nri  r to  the 
artificial  fl  d or  flowing  Into  the  recervr.rs).  mal  ly  nest  f 
the  flo*  ir.  the  Rur  River  is  emeri  sod  of  discharge  fron  the  ,?rft 
arvd  Tchwa'.rxrauel  intr.s,  and  ir.  »nat  *vnr.t,  high  base  flow  r»  uld 

r.  t appreciably  increase  ths  amplitude  -f  artificial  flivxi  »avas, 
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but  wy-ald  increase  av-ewhat  the  rate  JL  travel  of  the  start  and 
peak  " f the  waves,  ar.d  ’w.uld  increase  the  duration  c f the  re- 
cession  cf  the  wave,  for  exarp’.e,  if  n inflow  ’'ere  entering  the 
reservoirs,  the  diration  f cverban’c  flooding  for  the  flow  vari- 
ate. r.3  designs  tea  es  * 1 as  11  to  *1  (wit'  an  average  10  r^/aec 
base  flow  a a Timed  in  this  report)  would  be  reduced  aporoxinatoly 
ore  day  a.xi  the  dura  tier,  of  fl-ars  in  exeees  of  V>  ra^/sec  rtuld  be 
reduced  approximately  50  to  iO  percent. 
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5-01  gsiera;,. 

Tha  purpose  of  this  section  is  t assist  military  planning 
personnel  in  estimating  the  relative  value  and  affect  of  artificial 
floods  upcr  associated  military  factors  such  as  bridging,  ferrying, 
and  trafflcability  • The  affects  -f  artificial  flo  ds  upon  military 
operations  nay  vary  greatly,  depending  on  hydr>l>gic  nnd  weather 
conditions,  the  tactical  and  logistical  situatlfn,  and  tha  type  of 
equipment  involved.  Reformoe  is  made  to  Section  IV  for  discuss  ion 
of  the  hydraulic  features  associated  with  artificial  flooding* 

5-02  CiiAHACTOISTICS  OF  MI  LIT  ART  9RHXSN0. 

a.  The  loading  capacities  of  standard  U.  3.  Azmy  floating 

bridging,  for  conditions  classified  as  ■Safa,  Caution,  and  Risk 
Crossings,*  for  various  currat  velocities  are  tabulated  in  Table  12. 
Included  arc  the  current  velocities  *toich  are  premised  to  destroy 
the  bridge  in  plaoe  with  no  load,  tha  values  ranging  from  9 to  16 
feet  per  second  (l.a.  about  2.7  4.9  w/aeo).  Table  12  is  primarily 

baaed  on  data  contained  in  References  30  and  31. 

b.  It  should  be  n>ted  that  th*  velocities  sh-mr.  in 

Table  12  represent  general  averages.  The  ability  of  floating  bridges 
to  withstand  current  velocities  depends  upr#'  mmerous  variable  fac- 
tors, such  as  special  provisions  f-r  securing  tve  bridge,  the  rate 
of  change  in  river  stage,  direction  and  variability  of  current 
debris  carried  by  the  stream  and  other  c nsi derations.  Standard 
bridging  has  bom  successfully  utilised  under  conditions  more  severe 
than  Indicated  in  Table  12,  and  has  failed  under  apparently  less 
critical  velocity. 

5-03  1945  &JR  HIVE  CRDSSI’O. 

a.  A detailed  account  of  the  difficulties  encountered  by 
the  Anerlom  forces  dming  the  creasing  of  the  Rur  Rivm  In  February 
1945  (presented  as  Exhibit  C <f  this  report)  includes  description 
of  the  effect  that  the  German  possession  of  Urft  and  Schwmmauel 
Omte  and  the  destruction  of  the  -utlets  of  those  darns  by  the  retreat- 
ing Germans,  had  upon  the  Allied  crossing  cf  the  Rur  River.  Info  ma- 
il n is  also  e ntaired  in  Rafarmces  23  and  25,  listed  in  the 
.jlbllo^aphy,  as  well  as  in  several  other  d cirvnts  unlisted  for 
security  reasons. 
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b.  Th  ArerlCT*  f ttccj  re'chod  the  t'sst  3ido  cf  the  Hur 
Xivir  ir;  D-".-*fcer  1944.  Estirrbes  of  the  situation  orphcsiied 
th* t 1 rgo- xilo  croroirjs  o;'  the  Rur  Riv^r  below  the  sites  of 
th  urft  '-Tri  '> c Lneencnouol  FRir)  Dm?  rfrould  r.et  be  undertaken  until 
th  -'so  d T; s c ir  friendly  lmnds,  due  to  the  possibility  thet  the 

Gerrr.s  right  r clone  artificial  flocd  waves  by  destruction  of  the 
lores  er  their  outlets.  Attcnpta  to  rereve  this  throat  by  destruc- 
tion f the  dens  by  aerial  oenbine  vurv  vr  successful.  Intensive 
efforts  were  nuie  to  capture  those  daasites  by  ©round  attack  prior 
to  attempting  crossing  of  the  river. 

o.  The  Ardennes  breakthrough  by  the  Germans  oaunod  withdrawal 
of  Allied  for  cos  from  the  Rur  River  line  unti  1 5 February  1945. 

The  Urft  and  Rur  dasaites  were  captured  on  10  February,  but  tho 
or  ary  hod  blown  tho  outlet  gates,  rhich  created  flooding  to  a depth 
of  3 foot  over  the  banks  near  IXisren.  Tho  resulting  current  veloci- 
ties mjro  estimated  as  being  10  to  12  rdlos  per  hour,  and  crossing 
cporatl'T-.s  were  daleyed  until  the  current  moderated. 

d.  the  Hur  River  was  successfully  crossed  by  American  forces 
on  23  February,  although  the  current  velocities,  were  still  over 
8 miles  por  hour.  Considerable  difficulties  were  encountered  due 
to  the  swift  currant  r.s  well  as  to  on  cry  resistance.  (Sec  Exhibit  C). 
Construction  cf  floating  bridges  rma  hindered  by  the  swift  current 
and  by  the  rapid  fall  in  river  stage  during  and  after  the  nigit  of 
23-24  February.  Reference  is  node  to  Exhibit  C and  to  References 
23  end  25  for  more  detailed  description  of  the  effect  of  artificial 
flooding  an  tho  Rur  River  crossing. 

5-04  EFFECT  Or  3HLI4*ATER  BARRIERS  WO  DRAINAGE  OBSTACLES, 

a.  Ref -ran  Co  la  mode  to  paragraphs  4-02  and  4-06  fer  dis- 
cussion of  the  hydraulic  features  associated  with  force tion  and 
augmentation  of  watar  obstacles  by  neons  of  temporary  donning 
operations  or  by  disruption  of  rv  mil  drainage. 

b.  Bridging  md  ferrying  operations  wiihin  tho  backwater 
Torches  upstrom  from  tho  terporasy  dais  would  be  hindered  by 
rcasun  of  tho  resulting  greater  width  end  depth  of  crossing, 
indicated  in  Ihblo  6 and  os  Plate  14.  Approach  trcfficebility 
would  bo  docreased  by  tho  shallow  over  bank  flooding,  and  tho 
increased  stress  depths  would  hinder  fording  of  the  affected 
roaches  of  the  river.  Sinoe  the  resulting  increased  to  tor  abate  ole 
would  tu  t be  con tinuacs  along  the  stroame  (as  illustrated  on  Piste 
14),  * tl  Il-*rutcr  barriers  suit  be  combined  r*t}.  other  natural 
obstacles  and  with  tactical  opera tiorai  in  ..Tier  to  caannelise 

rl litar7  action. 

c.  Continuous  cdlitary  support  - f the  taspomxy  dmu  instal- 
lations would  be  necossAiy  tc  prevent  their  destruction  by  mery 
air  nr  ground  action.  Destruction  S r.  t<rrp  rsry  darn  would  release 
s find  wive  f short  irrztion  thst  w^uld  txrpcrarily  hinder 
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crossing  operations  belwr  the  structure  end  'Mob  mig'-t  cause  pro- 
gress ire  failure  2 ? ot’ntr  dc*n?ire«*-  structures. 

d.  Dreadiirg  :f  1-ve**  ’ruld  be  necessary  ir»  sme  cases 
•while,  in  others,  blocking  of  culverts  and  drainage  outlets  wculd 
be  required  in  idditicn  to  temporary  danring  operations  in  'rder 
tr  create  effective  «ti  llr-water  barriers  and  drainage  obstacles. 

5-05  SFFBCT  OP  VJJOR  FIOOD  T'ATES. 

a.  Reference  is  made  to  paragraphs  4-Q3  and  4-06  for 
discusaicr.  <<f  the  tgdraulic  features  associated  with  creati?n  of 

-a Jot  HL-  d waves  by  naAns  of  breaching  ~f  the  storage  dares  located 
r-r.  the  Pur  River  and  its  tributaries. 

b.  Breaching  nf  the  Urft.  Schweanansuel  (Rur),  Kail  or 
Drellaegebaah  Dans  would  create  artificial  flood  waves  that  would 
destroy  cr  endanger  bridges  and  dons  along  the  streams  for  an  un- 
detemlned  distance  below  the  breached  dar. . Insufficient  data  Are 
available  regarding  the  structural  features  of  existing  bridges 
and  dams  to  permit  estimate  of  the  degree  of  destruction. 

c.  Breaching  f either  or  both  the  Grft  and  Schwamensuel 
(Rur)  Dos  would  produce  temporary  flood  conditions  and  high  stream 
velocities  which  could  interfere  with  stream  crossing  operations  and 
endanger  equipage  and  floating  bridges  along  the  Rur  River  for 
several  days.  See  Tables  7 and  11  f >r  sutrary  of  resulting  flood 
conditions. 

d.  Destruction  cf  the  Rur  River  dans  would  seriously  dis- 
rupt industrial  water  supply  and  electrical  power  supply  of  Duaren, 

J nolle  and  >ther  irjxrtent  industrial  and  urban  areas. 

a.  Destruction  of  the  iill  or  Orel laegerbach  Dams  wuuld 
seriously  disrupt  the  municipal  water  supply  of  the  Asohm  ares. 

f . Destruction  of  the  Heinbach  or  Obcmaubach  equalising 
baslna  ^uld  hinder  reflation  of  industrial  water  supply  for  tho 
Dueren-Juelich  area. 

g.  Deliberate  dan'll  tier,  of  >e  Rur  dins  would  prevent 
their  use  by  the  mvrj  In  producing  de-rlmental  i-aj  r fir  -d  waves 
or  fl'wr  variations  during  a later  critical  period. 

5-06  srrxT  c*  *vr  7aj3ati^  s. 

a.  Rofererce  is  node  to  paragraphs  4-04  end  4-06  for  dis- 
cussion of  the  possible  detrimental  flow  variati  ns  that  c *uld  be 
created  n the  Rur  River  by  means  f regulated  discharge  from  the 
Rur  Doss.  The  resulting  flow  condi tiors  are  suemarixed  in  TAtlea 
8 tc  11,  Inclusive. 
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b.  Conhinefl  :r  cyclic  release  of  '•ater  free  Uv?i  outlets 
of  the  'Jrft  and  Schwaaueneual  (Rur)  Dan'*,  especially  If  the  utleta 
ore  -Rifled  to  increase  the  discharge  capacity,  •muld  produce 
appreciable  flow  variations  along  the  t?ir  River  that  'vjuld  er. danger 
floating  bridging  f^r  c nsidersbie  diataroes  downstream.  The  'targe 
storage  capacities  >f  t ha  reservoirs  permit  extended  d;irati  jhs  or 
multiple  repetiti  >re  of  fleer  variations.  Sec  paragraph  5-C0  and 
Exhibit  C fjr  description  of  observed  effects  and  difficulties 
er  countered  during  t he  actual  1945  crossing  'f  the  Rur  River. 

e.  Sudden  opening  >t  the  wed  r gates  of  Heinbach  and /or 
Obenaubach  fans  would  produce  appreciable  flow  variations  along 
the  Rur  River  .f  ah >rt  durations  that  cmld  oa  repeated  f ->r  cyclic 
effect  by  ’itilixatiuc.  f water  irpounded  in  Ilrft  or  Schwaroonauol 
reservoirs. 

d.  flow  variations  induced  by  release  of  water  from  the 
outlets  of  Kell  or  DreHaegextMch  Dri  would  not  have  a significant 
effect  on  floating  bridges  and  crossing  operations  on  the  Rur  River. 

e.  Deliberate  demolition  of  the  Rur  dare  or  their  utlat 
ccr.tr  Is  would  produce  flow  variations  lasting  up  tr>  several  wee’es 
and  prevent  use  by  tha  tr.sry  in  producing  major  flood  waves  :r 
detrimental  flow  variations  during  a later  critical  period. 

5-07  EFFECTS  RELAT'D  15  70ER  BASIKS. 

Artificial  flowing  along  the  Rur  River  could  be  coordinated 
with  similar  oparatl  ns  on  other  river  basins  (especially  on  the 
nearby  Rhine  or  Maas  Rivera)  to  create  simultaneous  or  progressive 
water  obstacles  affecting  military  action.  Reference  Is  made  to 
reports  on  studies,  of  artificial  fin  ding  posad btlitiea  on  the  Rhine, 
Danube,  'eser,  Bus,  Allur  and  Leins  Rivers  listed  as  Peferfvces  28, 

30  and  32  to  35,  inclusive,  in  the  Bibliography  of  this  rep  rt.  Some 
inf  5r-»tion  regarding  artificial  flooding  possibilities  on  the  Maas 
(’’euse)  River  Is  contained  in  Reference  29. 
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R3trongebiet  do*  Rhein,  Sinwirkung  auf  die 
w**#erfu*hning*  (Rhine  River  Basin, 

Influence  '•vilitary  Geography 

^(ilr-Oe-j*)  Training  Manuel  R.  Dt.  g.  34a. 
Ocneral  Staff  f German  Amy,  Sect!  n VI, 
!*uenater  1939. 

^Gsmany,  Vc*  1.  1,  Physical  Geography, • 

B.  R.  529,  Geographical  Fandbook  Series, 

Naval  Intelligence  Division,  British 
Admiralty,  January'  1944. 

■Dio  Talspcrrer.  an  Ncrdrande  des  Rhclnischen 
Schleferr obirgos*  (The  Valley  Dare  alone  the 
N rtherr.  Border  >f  the  Rheniah  Slate  un tains), 

by  Regina  Tinmartnann.  Bureau  of  Geography, 
Landahut  1951. 


1 


4#  ■Von  Bau  der  Drft-Tfcalsporro  boi  Oocauanl  in  der 

Eif el*  (Cons  true ti^n  of  the  Urft  Valley  Dan 
near  Oetnueod  in  the  ELfel),  by  0.  Intze. 

Deutsche  3suseltung(  14  March  1903,  pp 
133-136;  21  -arc'  1903,  pp  U5-U8. 

5*  "Die  Rurtaltporre  Schwa ronanol*  (The 

Schwaanenauel  Rur  Valley  Dan),  by  Oskar 
Schatt.  VJ).I.  Zeitachriftj  25  June  1938, 
pp  770-772. 

6*  R)i*  Rurtalsporre  Schwarwnauel*  (The 

SchwRsnenaual  Rur  Valley  Das)  by  Oskar  Schatz. 

Dor  Dauingloart  2 September  1933,  pp  505  509. 

7*  *Di  e fhtlastungsanlagai  der  Rartalsperre 

3chw*ir«nauel*  (The  Relief  Outlets  of  the 
• Setareananaoel  Rur  Valley  Dan)  by  7r, 

Ourcalrann.  Deutsche  ’■assanrlrtach&ft  1936, 

Ho.  7,  pp  130-135. 

3»  •leuere  Talsperrenbauten  in  Deutschland  und  ir. 

Are  lend  •(hew  Valley  Dan  Construct  inn  in  Gemargr 
ard  i’.  7 reipi  C entries)  by  Karald  Link.  V.D.I. 
"eitschnft  22  August  1936,  pp  1059-1065. 

• Translation  f pertinent  excerpts  presaited  in  Sshibita  A or  B. 
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11* 
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13* 


U* 


15* 


Ooeur>ent 


■Die  "'assergerlnrmgaanlagen  des  ‘^asserwerke 
des  Land’creises  Aachen  trier  bes-’nderar 
9eraec!r»lchtjf«w|  der  muon  K«  11  sp-irre*  (The 
*»tnr  3ap'ply  Instalistd.  xa  o£  the  Aachen 
District  (*ter  Plants  with  special  reference 
to  the  new  Kail  Dtn)  by  2d*  Lcsty . Deutsche 
^asserwirtsehaft  1938,  No.  7,  pp  1X3—153  • 

■Erfahrunger  bdn  Einatau  ur>d  bei  den 
Dichtwgearbci  tender  Kallsperre*  (Experience 
gained  by  the  darnrng  and  the  scaling  uf 
the  Kali  Den)  by  Gels . Deutsche  Vasscrwirt- 
schatt  1938,  pp  153-159. 

•Die  neuen  Stauanlaptn  der  Rur"  (The  new  dn 
Installa ti -r.a  ~t  the  Ror)  b7  Dakar  Sc bat*, 
rent s ch a rra*ser*rirtechfift  1935,  Vs.  2, 
pp  l*6j  Vo.  2,  27-29. 

^d.e  inner-j  Dichtungwwand  der  rcurtalsperre 
•SchwanBanauel*  * (The  inner  core  -rail  of 
the  ■Schwanwnauel-  Pur  Yllley  Dan)  by 
Arthur  9 rand  as.  Deutsche  "aaservirtschaf t 
1936,  no.  2,  op  31-34. 

•Dor  3au  dea  Staudamea  der  Rortalsperre 
Sehwksneneuel"  (The  Conrtructian  of  the 
earth  d*>  of  the  Schwmmaual  Rur  Valley 
Dan)  by  Oevar  3 chat  a.  Deateehewirtsehaft 
1938,  K . 7,  pp  122-129. 

•Die  Elfeltaleperrm,  ihr«  ttiegaeohaedenund 
daren  Bebebang"  (The  Klfel  Valley  Dane,  the 
Repair  of  their  Tfcr  Catsaee)  by  Oskar  3chatt. 
Die  Bautechnik,  Daeerber  1949,  No.  12,  pp. 
365-368. 

*Easaerelrteehaftlifthe  Rcndaehaoi  Die  Kalls- 
taleperre*  (Sarway  of  Water  SooncnLoa:  The 
Kail  Vallay  Dna).  Deutsche  "aaaarwirtachaft 
1936,  Ko.  12,  p 263. 


* Traralatl an  at  pertinent  axserpte  presented  in  Exhibits  A or  3. 


U 


J.-iriOb.NTIAL 


StCU-iTY 


.MAT  ION 


/ 

/ 


r 


Reference 

- ype  _ 


16* 


17* 


18 


19 


3D 


21 


22 


23 

24 


25 


CONFIDENTIAL 

SECURITY  INFORMATION 


IN-TCtocnt 


•Der  Ausbau  der  FJur"  (The  Lrpr-j  verier, t f the  Rur). 
t >er  3acuingieur,  Is 29,  pp  255-257* 

■Dete.llad  Dsccriptijn  of  Cr^s-Jlrgs  over  thy  R-'er 
(Rur)  end  Miera  Rive  re  and  the  Riers  Maas  Car.al,* 
Ko.  ETOOSA,  JCS  (Tnt.  Div,},  Nrvtnber  1944. 

•Jahrbuch  fuer  die  GewaesserVunde  des  Deutseher. 
Raichs  (eltes  Raichs gebieu)*  (Tearbo<  ':  of 
liydrclJB*’  *>f  Germany,  area  the  for- -or  Reich), 
T’ate r years  1757-40.  Federal  Institude  of 
Rydrolujy,  Bielefeld  1950. 

•Jahrbuch  fear  die  Gewaesserlcunde  dcs  Deutschen 
Raichs*  (Yeartxy  y of  Hydrology  of  Gem*ny)t  Water 
years  3937-38.,  Berlin. 

■Jahrtuch  fuer  die  Gevaeeserkunde  Korddentschlnnds* 
(T*si*k>oR  of  Hydro  la  s'  of  It  rth  Gerrmny  (i.e. 
Prussia).  ’Tatar  years  1926-36,  Berlin. 

•XlinaJomde  des  Deutschm  Raichs*  (Cllratoloo'  of 
Garnery).  Gaman  Meteorological  Service,  Berlin 
1939. 

S>t rmn  Current  Velocities,  Special  Study  S-5L-3.* 
Military  Hydrology  R5D  Branch,  h'ashinptan  District, 
Corps  of  ?hcit5er3,  5 October  1951. 

•Sstirmte  f tie  Situation,  29  X v^her  1944.* 

Hq.  12th  Amy  Onip,  30  H-vanber  1944. 

•The  F.  *er  River  Cr.  seines  and  Advance  t/'  the 
Rhine.*  Vol.  71,  F^igir.eer  Operations  by  the 
711  C>:Tpe  in  the  Furopean  Theatre,  (Sec 
SrhLbit  C). 

■Report  »vf  Operations,  1 August  1944-22  February, 
First  United  States  Krrny , • 7ol,  I (pp  95-^2), 

■A  are  S3  Report  on  the  Diepoeiti'-n  >t  Sediment 

in  Reservoirs,*  oy  A,  V«o*t  Rul.  C,  S.  Dept, 
of  Interior,  Bureau  of  P.eclrnation,  January  1950, 


r.slaticn  cf  oertir.ent  ctd.  pts  presented  in  Exhibits  A or  3, 
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27  "7.er?to€ivng  ’Tti  Schotz  vr>n  Talsperrcr.,  ur.d 

Daenen"  (Restrict!  r.  < f Oacs  and  Levees) 
by  0.  Tirsclxner.  3ch-eizeri  scl-.e  3aureit'r.g, 

U Wiy  1949,  pp  275^41  and  300-03  (a  trar.s- 
1&U  >n  has  been  prepared  and  distributed  by 
Military  Hydro  lo^  PAD  Branch.  ~>shir.  pton 
District,  Corps  f Engineers,  ‘’’ashir.frtcr.,  D.  C.) 

29  •Weses*  PL1  ver  Syotei:  Hydraulic  .xfects  <f  Rtmoli- 

ti-_r.  o'  Sder  Dam,*  V Is.  I (■  II,  Special  Study 
S-il-4.  ‘’ilitary  "ydrolog*-  R4D  3rar.ch,  Dn.jinecr- 
ir.g  Division,  *’ashincton  District,  Curps  of 
Engineers,  rTanhirgton,  D.  C.,  ’’arch  1952. 

29  "Report  or.  the  Dutch  Maas  Syst an,"  Vnl . 1,  First 

Edition.  Chief  of  Engineers,  Hq.  British  Amy 
of  the  Rhine,  1946. 

30  •iilltary  H^irolop'  Rep  rt  on  the  Rhine  River 

(Project  r'inedroo*  )•  rtydrology  and  Hydraulics 
Branch,  Dr.gin eerlnc  Division,  Office  of  Chief 
of  aigineers,  ’/ash- r.gtm,  D.  C«,  2C  July  195R. 

31  "Engineering  Testa  f '-4  FI  * ting  3ridge  Equlp- 

rent, * Report  1135,  Project  8-67-07-003.  Engineer- 
ing RAD  Lab.,  Engineer  Center,  Ft.  3elvrjir,  Va. 

5 August  1949. 

32  "Rhine  River  Kydr»l  £•  Study."  Design  Section, 
Construction  Divisi  .71,  O.C.E.,  vq.  C 73.  7. one, 

KcV.  1944.  (Issued  by  Inf  irtnaii-r.  Section. 
inbellig«nce  Divisi  n,  O.C.r. , Hq,  ET1USA;. 

33  ^Danube  RWer  ! ><*  and  Dara  System  at  "“assau, 

Oemany;  Hydraulic  Effects  of  Rog^lati or, 

Operati  r.  -t  r ssible  Deri  lit!  .r.,”  Special  Study 
S-51-5,  ’’ilitary  Hydrology  PAD  3rar.ch,  •ngineer- 
lr.g  Division,  ’’ash  ngton  District,  C rps  <f 
Bngir.ears,  /ash'.njton,  D.  C.,  uarch  1952. 

34  "Eta  River  Artificial  FL-tllng  tentiallties, " 

Special  Study  S-52-2.  "Hilary  Hydml.gy  h'D 
Br»eh,  ^iginecrinfc  Division,  'ashir.gton  District, 

C rys  f Engineers,  sshirgVn,  D.  C.,  August  1952. 
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•Aller  and.  leine.  Hirers,  Artificial  Flooding 
P tcriialities,  Special  Study  S-52-1.*  Mili- 
tary Hydrology  R?D  Branch,  Engineering 
EiTiaicr.,  ‘7a3hin.Tfc'n  District,  Corps  of 
Engineers,  August  1952. 

•Die  dettschcr  T&lsoerren*  (Geman  Valle/  Dsns). 
Der  Sauinzenieur,  V I.  26  (1951)>  No.  9,  po 
299-221. 
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This  report  was  preparod  by  F.  B.  Btrkalow  and 
J.  D.  Brewer  urder  the  rupenrl slor.  of  R.  L.  Irwin,  Chief, 
Military  .hydrology  R&D  Branch,  with  the  technical  assis- 
tance of  B.  G.  Balter,  V.  Battani,  H.  Dertwski,  J.  J.  Her- 
ring, and  0.  . !Cftbelac.  Typing  and  stenciling  was  dme 

by  Mrs.  K.  J.  Leonard  and  repr-xiuctlon  trprk  by  personnel 
of  the  Washington  District  Office,  Corps  of  Rigineers. 
Certain  technical  assistance  was  furnished  by  various 
peraorural  of  the  Office,  Chief  of  Ehgineers. 

Considerable  assistance  in  locating  and  colloctir.g 
source  rmterial  rras  nro  Tided  by  personnel  of  the  follow- 
ing agmeinst  the  Doctnent  and  D>->k  Sections,  Amy  “'ap 
Service  Library;  the  "'estaro  Europe  Branch,  Ehglnooar 
Strategic  Intelligoice  Division,  Amy  Hap  Serrice;  the 
Departwactal  Records  Branch,  Amy  A .0.0,;  tho  Amy  0-2 
Library;  the  Library  of  Congress;  and  the  Library  of  the 
"aahingten  District,  Corps  of  Engineers. 
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To  reduce  A to  8.  rsulticly  * b?  F,  To 

reduce  3 to 

A.  riiltipiy  B fry  G, 

Unit  A 

factor  * 

Factor  C 

"nit  3 

LOiOTH 

Miles 

1.60935 

.62137 

Tiloreters 

Meters 

3.2°9S 

.30480 

rent 

voters 

39.370 

.C2540C 

Inches 

APZA 

Square  Miles 

2.590 

.3861 

Square  kllcneters 

Sq'iare  Miles 

259.003 

.0*30610 

Hectares 

Heo tares 

2.47104 

.40469 

Acres 

Acres 

4046.9 

.00024710 

Sq’iArc  Veters 

VOLUME 

Cubic  Veters 

35.3L45 

.023317 

Cubic  Fe«»t 

Cubia  Foot 

23.317 

.0353H 

Liters 

Acre— f««*t 

43560. 

.000022957 

Cubic  Feet 

Acre- foot 

1233.5 

.00081071 

Cubic  ”ctors 

UISCHARGE 

Acro-f»»et  per  24  hours 

Cubic  fo«'t  por  second 

1.9835 

.50417 

Cubic  motors  per  second 

35.3U5 

.023317 

Cubic- foot  p nr  second 

VETXITf 

v*llos  por  hour 

1.60935 

.62137 

X'  li>v«tcrs  p»_r  hour 

Milos  oor  hour 

1.46^7 

tv? 

.63182 

.U78 

Feet  per  sectr.d 

Veters  ocr  second 

3.2903 

.30480 

Feet  per  second 

"<  tors  per  soc  »rvd 

2.2369 

.447(4 

Miles  per  hour 

Fo  p 'T  S',  gond 

1.097 

.9113 

rilo^ct/-rs  per  hour 

rud’.' 

Ton  s (r>  • tr  1 c ) 

1.102 

.9072 

Tons  'short) 

Tana  (long) 

1.016 

.9842 

Tbn3  (metric) 

Tons  (metric) 

2205. 

.0X4536 

’Hninds  (sToirduooi  a ) 

Tons  (metric) 

1D0C. 

.001 
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12.  !hE  £'R  *f£«0  AKD  USTT  HIV3RS 

Stretch  of  river  fro-.  Th e source  to  eoriflucr.ce 
with  the  Maas  (Meuse)  HI  vet  „s. 


I . Short  Description  of  the  Watercourse. 


the  Rur  (Boer)  Fiver  rises  Jr.  the  Hocheifel  (Kohcs  Venn'  and  flora 
as  far  as  Krwuzau  south  of  Duei*er  ir  ’"ount-ain  country,  fro-  there  to 
Juelicb  ir.  hilly  -country,  ar«d  then  to  the  German-??  ether  lands  border  in 
flat  country.  At  Roemond  in  Dutch  territory  it  <vnptie's  into  the  w*gg 
(Meuse)  River.  In  the  mountain  count. ry  at  lor  and  mean  water  levels, 
wherever  the  Rur  Fiver  is  not  dsrred,  it  constitutes  no  obstacle  be- 
cause of  its  lew  discharge;  the  s arc  is  true  in  the  hills  and  in  the 
flat  country  as  far  as  Linn i eh,  because  water  is  witidrawn  into 
lateral  industrial  channels.  Downstream  from  here  to  the  border, 
mean  water  (51*0  does  not  read  mar**  than  about  In  depth.  The  current 
velocity  is  considerable,  since  toe  fall  amounts  to  0.29*?  declining 
to  0.16?.  At  hi#i  letter  (H?)  ir.  the  spring,  the  Rur  River  is  a con- 
siderable obstacle  because  of  its  rushing  current  and  bank  overflows, 
ifatar  depths  at  strtner  HF  are  at  Terksll  1 *4&n  (70.9  rrP/see),  at 
Juellch  1.7 Jr  (130  kk/scc),  and  at  Stah  3. ICR  (140  in^/sec);  highest 
hi^  water  (HrF)  at  Terkall  is  above  5*C to  ( 567  in^/sec),  at  Juelich 
3.8Cto  (400-500  t^/3oc)  and  at  Stah  3. 7 Jim  (400-500  is3 /seel  The  larger 
tributaries  are  the  Orfi,  the  K&ll,  the  Ir.do  and  the  ^urm  Rivers.  At 
the  mouth,  the  high  water  of  the  Maas  Rives*  under  certain  circumstances, 
backs  up  15  km  into  the  Rur  River,  The  normel  length  of'  the  r-_  ter.  tier, 
porid-  of  toe  Maas  River  lock  at  Roermond  is  about  7.5  km. 

Hr  Pea  entire  Regulation  end  Utilisation 

of  Discharge 

Tho  Rur  River  and  its  tributaries  are  not  navigable  — except  for  a 
short  stretch  in  the  retention  basin  of  the  ?taas  River  at  toe  mouth  at 
Rosamond  harbor,  I5?c  river  i s used  for  dor  *stdc  and  drinking  water  in 
too  industrial  region  on  t-h  left  bank  of  the  Rhine  River  (Rur,  Ir>do 
and  River  Basins,  and  toe  Aachcr.  local  district).  The  Urft  D»xr; 

(Ko.  189)  with  45.5  million  m3  storage  capacity  and  the  Rur  Dam  (He. 

251)  with  100  million  m3  storap/'  Capacity  impound  the  flood  water  and 
release  uni  for-ly  about  9 m3 /sec  into  tho  Rur  River  for  power  gener- 
ation. In  the  g-quaji  tong  basins  at  Soinfcach  (Ho.  242)  with  1.25  mil- 
lion ry  capacity  and  at  Qbernaubach  (Ho.  234)  with  1,5  million  m3  capa- 
city, the  water  is  again  impounded  and  is  supplied  according  to  nc^-d  to 
the'  down s tr ea-  industries.  In  industrial  canals  (ponds)  the  water 
floors  on  both  sicHs  of  tho  Rur  River  to  the  plants.  Fa*tc  water  returns 
to  toe  channels  and  thus  to  thr  Rur  River. 


Independent  of  this  water  storage  dam.  systir.,  are  toe  Hall  'Dam 
(Ho.  23 2)  -with  2.1  million  r>3  capacity,  and  tto  Drci)acgcrb*ch  Dor. 

(Ko.  66).  The  latter  has  a 4.3  “~i  1 li or.  m3  capacity  and  is  connected 
vito  the  former  by  moana  of  a tunnel.  Thoso  reservoirs  supply  the 
Aachen  local  district  with  Industrial  and  drinking  tmter.  The  fore- 
basin  at  Faulushuf,  (So.  394),  has  no  practice!  significance*  Building 
of  additibnr.1  outer  storage  dans-  is  plum  >d  (193?) » 

*!®5TE*  Dec  plate  7 for  geographical  locations . 
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INFORMATION  - 
irtl~ic  Changes  lr.  Discharge 


1 . U td  Li.  ?.r  tier  for'  ^arf are . 

n . il  ir.f-.rc  vent  ~ 3 an  Obstacles 

The  -.-rater  supply  trt  tfto  ’roseryrtrs  car.  be  used  to  raise 
the  levul -of  the  Rur  Riv-r  so  high  that  it  '.Till  have  hi.  «h  water  for  a 
long  tl»  and  will  overflow  its  banks  in  places  and  become  unfcrdablo. 
The  extent  af  the  high  *.&ter  Trill  depend  bn  the  available  -rater  supply 
in  the  reservoirs  ar.d  the  inflrr-  f ron  the  tributary  streams  at  the 
time*:  The.,  rescrv  >irs  are  generally  only  about  1/2  full  from  August  to 
Docorher,  4/5  full  frar,  Anril  to  June,  and  in  the  other  months  .filled, 
to  2/3  of  their  capacity.  Only  after  a heavy  rain  or  in  tine  of  malt-* 
lag  snne  do  the  dors  run  over.  Since  the  Hur  Has  a great  f all  and  at 
high  -to ter  levels  a groat  velocity,  fording  beamed  difficult  even  at 
a depth  of  1.50r%  Such  a depth  exists  at.  sumar  high  "rater  rdth  a dis- 
charge of  75  rx/sec  at  Zorteall  (mouth -of-  the  XaU  River ),  river  kr. 

73*3}  at  a *’*  -**wrge  of  10G  rtx/soe  at  Juclich,  river  kn  115}  and  aver 
at  30  r^/aev  Ji,  river  kr  154.  Therefore,  to  produce  a continuous 

?mt-r  obstacle  from  the  reservoirs  to  the  Maas  River  a supply  of 
100  nx/sec  fren  the  basins  -so uld  bo  sufficient,  fee  total  volume  af 
the  res'rvoirs  nr.mod  amounts  toabvut  160  - million  nx.  If  half  *f  this 
( ?30  rillior.  rr?)  is  available,  then  the  flaw  af  100  sx/soc  -.routld  last 
about  >-1/2  dsys.  Wfth  this  discharge,  bank  overflows  would  occur  _ 
pye**  practically  the  entfre  =tfc.  The  deoth  in  the-  river  -.to old  then 
bo  2.Cfc  at..Zcrks.llr  1.5Gtn  at  J us > ^ and  2.7Q-  at  Stah.  The  flood 
_irt.lt  Inst  Ibngor  if  the  xeseihsrtrs  have  bear  completely  fillcdjprc^ 
viously  -by  Tfall~tiraod  closure  of  the  outlets*  The  effect  can  ^bo 
increased  by  closing  the.  industrial  channels  or  by  short  diversions., 
intj  the  Hut  River  and  b-  barriers  at  the  bridges.  To  release  a 
discharge  of  about  100  rv/soc  fryr  the  basins,  the  lolloping  is 
necessary*  release  of -about  22  j J/ioc  into  the  Kur  River  from  the 
fully  feathered  turbines  of  tho  Hodrfcach  p.T?er  plant  of  tho  Urft  Dan 
(this  rratar  flu"a  into  the  Heinbach  Equalising  basin  below  the  Rar  , 
.at  Schyraniaenattol ) * The  remaining  orator  (78  ra3/sec)  trill  be  obtained 
frun  tli9  Rur  Son.  rtiich  con  furnish  90  w3/scc. 

The  Sell  Dsr.  and  the  Drdlagcrbach  Da*  will  then  here  to  be 
utilised  only  for  increasing  the  duration  of  the  flood.  The  equalizing 
basins  at  Hc*rt>nch  and  Obcrtwubach,  end  »»metirors  also  the  4ci  high 
sluio-gato  ors  the  %a*  Ik?*  at  Schvrarrxxauol,  can  be  opened  suddenly  ir. 
order  to  pxdue*  a short  but  high  flood  travc  (500  m3/sec)  after  completes 
filling  of  the  basins.  The  effect  of  such  a *rav.>  amid  be  catastrophic. 
If  the  suddx,  release  from  the  ibll  equalising  bcslr.  at  Oberrseubach  is 
syi.dr  rent  sod  to  follor  the  entry  of  the  flood  mvo  Oxi  the  basin  at 
Hoirteauh,  then  the  effect  «ill  be  further  Increased,  3udh  a rave  lasts 
only  a few  hours,  but  cars  desolate  tho  Rar  vailqy  entirely . 


The  foregoing  moasuros.  can  bo  executed  only  if  the  darn  art 
rwt  tlroa^r-  in  oncrer  hands,  or  if  roelosi ng  the  opened  discharge--  is 
pravanted  tr.  ibcndonawnt  of  tho  tlxis  (jorreing  of  valves,  or  blasting  of 
oarrtuita). 

RESTRICTED  • 
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■*'£& im*  •«.  v,-,  San.  v-JLt»  ei  tne  Sar  and  ^rft-':&5«s- 
.{gos-sibJE-,  ib  the -^Jn Section  gallerias-),  .^mslSsrafely  -great-jr  destruc- 
tive raves  iccwp  .tgilc*  rreuld  de^tr'-y  a~  ry  thing  in-th^dsrsely  indus- 
trial! zee  viLltys  as-'  far  as  th a ¥zz s River  and  er  Into  Kell and,  -oada&gcr- 
Lng  ihg  pop® latirri.  The " derail ti-or._ of  the'  Tall  and  Dr^lsg'Grbaeh  Dors"' 
pJuuM-^eo.t^cfT ■ the-  drinking  c&ter  supply  to  the  entire. "Aachdr.  district. 


this  throat  (:s  desert  hod  above)  pissronted  by  • the  fell 
rvservai  re  in  aiir&.  hands  ccn  only  ho  obviated  by.  iirely  release  ..tsf 
.amt  r fren  the.  discs.*'  :_'Tr 


b*  Rga-ival  ~ 3 an  Obstacle 

The  obstacle' represented  by*,  tfcv  daisno'dj stretches.  c>.  bo 
elisdnsted  by  releasing  the  rater  frer  the  storage  darns  and  be. edits. 

% strohg  natural  discharge  in  the  Rur  River  by  cutting  off nil 
disdvsrgc  outlet?  uf  the .■■•valley- datas  and  basins,  the  staler  level  ?fr' 
the  Star  River  con-  be  1 n*orod  far  a depending  cm  .roathcr  conditions. 
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PCJR  RIVER  DA’S 


L.  General  (Refer ore c“  5,  6,  11,  12,  13  end  16)*- 

Iho  flow  of  the  Rur  River  is  reflated  and  controlled  by  the 
folioring  storage  d«-s  and  hydraulic  lnstallati j.ns,  located  an  the 
Rur  River  and  on  its  tributaries,  Urft,  Kali  and  Vicht  Rivers. 

a.  Scivnrrenaucl  -Storage  Da-,  capacity  100  x 10^  r?9 

built  lS^S-l^ 

b.  Paulushof  Auxiliary  Dor- 

c.  Urft  Valley  Dar,  capacity  45.5  x 10^  n^,  built  1904 

* •«  r > 

d.  Hd-SOach  Equalising  Pond,  caoacity  1.25  x 10^  n3,«* 

built  1933-35 

o.  Ob'-x-'-adbach  Equalizing  Pond,  capacity  1.65  x 1C^ 
built  1933-35 

t,  Droi  la  ego  rt>a  oh  3 tors go  Da~.,  capacity  4.28  x 10^  n*, 
built  1909-11 

g.  Kali  Storage  Den,  capacity  2,1  x 10^  n^,  built  1934-36 

the  dais  are  oti-cs  csllad  collectively  ■Blfolta  11  sperren* 
(Eifel  Valley  Dans). 

The  four  installations  (Scirnmenauel,  Urft,  HeiHaach,  and 
Cbar-nubfich  Drrs),  located.  on  Rur  and  Ur  ft  Rivers,  aro  inter- 
locked into  one  hydraulic  system,  serving  to  protect  the  Rur 
River  Basin  against  dir  aging  Good  talfh  water,  as  uoll  os  pro- 
vi  'ing  rater  supply  to  the  industrial  region  boti.*ccn  lAioren- 
JualicT,  during  dry  surrer  ninths. 

The  DrcHaagorbach  and  Kail  De-a  aro  interlocked  ir.  a 
separate  hydraulic  &azcnt  tho  jrlrniy  purpose  being  to  provide 
the  drinking  a ni  industrial  water  supply  for  the  Industrial  dis- 
trict of  Aachen.  In  a.’  ‘itiun,  their  water  stars  go  can  be  ex- 
ploited independently  by  the  release  through  Kail  and  tficht 
Rlvorc  tn  influence  the  flow  of  tho  fcur  River. 


•Reference  nvnbrrt  listed  in  the  Bibliography  of  repjrt. 
••Capa d ties  guotod  in  various  sources  f r d,  and  c,  vary  frer 
2.90  x IDr  te  3,50  x 1CP  r»3  for  the  &.rblned  capacities 
of  the  panua. 
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The  byir<logic  cjriitiurs  of  thf*  ‘rsirviro  areas  ca‘  the  Sur 
and  Urft  Rivers  arc.  characterised  by  the  .tonal  ty  cl'  forests  arid 
the  intensity  of  precipitation# 

The  balance  sheet  of  Drecipi  tation,  rur.  ff,  a:iJ.  lossoa  fox* 
the  tmterrf'c*  cf  Rur  River,  Inc'* .a ding  Urft#  roferrod  to  Heinbteh# 
is  outlined  in  Figs.  1,  5,  3#  of  Reference  6, 

On  the  average,  the  precipitation  in  this  area  is  evenly 
distributed  throughout  the  year  and  anexmts  to  30.7  litor/sec^er* 
in  the  period  Ncyvmbcr-April,  ani  30#0  liter/scc^Ac-'*  botcocn 
May -October . l*c  <mporaticr,  and  paroulation  losses  average 
13  liter/s ec/lcM,  but  vary  co’-sidorably  throughout  tho  year.  In 
the  winter  period,  the  losses  are  very  snail  ar. d in  sor«  Instances 
reach  r»  negative  ~a,7ii  tudo.  This  ia  probably  due  to  release  of 
st>rago  fror  tho  extensive  -oorlan  rogian  in  tho  headwaters,  a m 
to  the  froquer.t  sn.-vrfalls.  Conversely,  during  the  graving  season, 
duo  to  the  large  extent  of  the  forested  areas,  tho  losses  trill 
very  sharply  ard  Mil  reach  (usually  in  July)  the  highost.  average 
value  cf  25.2  libr /sec/V^# 

In  tho  Motor  rvonths,  tho  runoff  graatly  exceeds  the  Units 
of  required  needs  and  possible  utilixnticr , and  danaping  floods 
do  thcr.  cecur.  In  the  sirrer  r.onths,  runoff  is  only  6-7 
litcr/soc/kn^,  xhich  is  net  enough  to  cover  the  industrial  ncods 
of  tho  oroa. 

It  was  established  that  approximately  9 n^/aoc  are  noodod 
in  the  industrial  regions  bderr  HcL^bach,  This  corresponds  to  c 
needed  storage  opacity  of  150  x 10*  r>3,  **iich  is  apprcxlmtoly 
42  per  cart  of  the  average  yearly  inflorr.  This  storage  is  supplied 
by  tho  Sehramcnauol  and  Urft  Dans  and  by  tho  equalising  poula  at  Heirv- 
bach  and  Obcmaubach,  doserlbod  above. 

2#  SOTrjbWKAU^L  (RUR)  DA.’' 

r^fbrsRcea  5,  6,  7%  8,  11#  12,  *d  13) 

a#  Struct ur y of  the  Per. 

Originally  tho  d tr  nas  planned  for  a storage 
caps  dtvof  200  x 10®  r?*  Actually  it  built  for  only 
HO  x 10®  rv,  but  it  may  at  any  time  bo  extended  as  plained. 

(Soo  Plato  7 in  report  and  Reference  6)# 

tho  dan  is  a gravity  earth  dart#  This  type  of  dan 
ms  chosen  because  tf  considerable  loir  deposits  noar  tho  solootod 
Ideation  cf  tho  dan#  Tho  quarries  which  ovuld  supply  tho  c mere  to 
Ingredients#  gravel  and  nibble  anre  lacking.  The  cross-aoctioo  of 
tho  dm  is  veay  tj.veratfied  as  to  the  structural  material  used. 

The  moat  l’crxtant  part  uf  tho  dm  structure  is  a very  solid  loan 
apron#  40  r;  vlio  at  tho  hotter,  rhlch  has  tho  rola  of  scaling  tho 
dm# 
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The  drj  Is  constructed  without  a rigid  on  re  reaching  up 
to  the  crest  as  <s  usually  the  case  of  most  corMned  gravity  4*na. 
The  He*  of  the  planners  was  to  make  the  structural  cocrpor.ents  of 
the  das  pliable,  as  far  as  possible,  in  ord®-  V>  achieve  the 
greatest  oossible  adjustment  of  various  materials  used  for  the  dam 
eons  true  ti  or. . They  reasoned  at  the  sane  tine  th*t-  the  rigid*,  ty 
of  a concrete  core  would  prevent  the  balancing  of  the  enormous 
forces  inside  the  dar.  r.ecessaiy  for  settlement  ->f  the  varieties 
of  structural  layers  forming  the  dan. 

The  only  part  rigidly  connected  with  the  ground  is  the 
foundation  •socle,*  which  crctir.do  5 r into  the  solid  roek.  The 
rock  is  supposed  to  create  an  impermeable  hydraulic  water  seal. 

TV-  rock  is  built  up  to  the  norvwl  terrain  level,  (fteferer.ee  12). 

An  inspect! on  gallery,  1*40  m wide  and  2 n high  runs 
through  the  rock  and  serves  for  observations  of  possible  wat-ir 
seepage  and  for  any  required  repairs  of  tho  sealing  material. 

On  th-'  "socle*  Is  a 12  m higf.  concrete  wall  separated 
from  it  entirely  by  a Joint.  This  Joint  consists  of  0.002  m 
thick  iron  sheet  between  two  bituminous  layers.  (Rofercnce  12). 

TV.e  obstruction  of  tho  Joint  is  such  as  to  oermit  the  shifting, 
as  well  as  p'*s«ibl'.  lisping,  of  one  body  (socle)  agsdn3t  the  other 
(core),  during  the  sottlir.g  of  the  various  materials  forming  the 
d«a. 

Joined  to  the  top  of  the  c -hereto  core  io  a dividing 
wall  of  steel  sheet  oiles  consisting  of  horizontal  strips  wolded 
longitudinally  together  out  jf  12  rr.  long  tlcrr.er.ts.  (See  Plats  7 
and  Reference  12).  Tho  lock  Joints  of  tho  strips  are  filled  with 
* bituminous  material  and  the  surface  of  the  steel  wall  covered 
with  tdUrocn  t « prevent  leakage.  ' * 

b.  Operating  Installations  of  the  Dare. 

(1)  Thcso  installations  o »r.sist  of: 

(a)  Pressure  Turn ul  - with  appropriate  closing 
mochanlwns  and  fittings  for  utllisati-'n  -f  flow  for  power  genera- 
tion, water  supply,  etc. 

report  and  Refer on co  6). 

(2)  TV.  pressure  tunnel.  360  m long,  served  ss  a 
by-pass  conduit  during  tho  period  of  the  dam  instruction . The 
circular  crosc-soctior.  rf  the  tusr.cl  has  ' r clesr  diarrtcr. 
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7ti o n-jr  stair.  rock,  through  which  thn  tainol  vr 
drilled,  is  prcdardr. solid  Devonian  idi:t,  *ith  ir.lai d ^r^y- 
*s.cko  strAt*  of  w*ri .-»d  thlcVncss.  Inside,  the  tunnel  is  rcir— 
focc  A \&  0,JO  n eonnro te  oasinry  Tor  protect!  «*i  against  the 
natural  rock  &/»d  alee  to  s osmre  the  asooth  operation  of  the  flow. 
Along  ar.  crjtrujtir* tcly  50  it  long  portion  cf  the  conduit,  where 
it  passes  through  a greatly  depress-d  city  slate,  tho  protectivo 
cmcr^W)  rz&'Jitruj  is  reinforced  V 0.60  » thickness.  In  addition, 
a 0,05  tc  thick  *nrkrct*  eo*ti«e  with  steel  netting  Is  added  in 
>rdor  to  a-snSd  possible  oat cr  seepage^  (See  Plate  7 of  Report). 

•The  entrance  tr>  tea  turn  cl  is  cquipp-*!  *rith  a 
gate,  4 rt  wide,  b n Mgi,  which  may  be  r lied  on  a sloped  track. 
This  is  ari  rxrgtrcy  closure  in  case  the  conduit  would  requiro 
inspection  while  tho  reservoir  is  filled. 

^.cn  open,  the  gate  is  located  cbovo  the 
reservoir  swgc  ond  ewi  be  lowered  into  closed  pjsition  along 
tho  track,  slope-*  ilorg  the  reservoir  embankment.  The  rollers 
of  tho  gate  and  tne  hoisting  mechanism  are  ae  dimensioned  that 
the  closure  and  opening  of  tho  24-ton  heavy  gates  can  bo 
sdilcvod  only  when  tho  pressure  on  both  sidos  of  the  gate  are 
nearly  in  equilibrium.  Consequently,  the  Yalvos  in  tho  down- 
stream portion  of  tho  tunnel  raost  bo  closed  and  the  penstock 
filled  in  order  te  operate-  the  entrance  gate. 

Two  valves,  fitted  ir  the  upper  part  vf 
this  oncrgcncy  pitc,  perrrdt  seno  flcrrr  to  entar  tho  tunnel  when 
the  galas  aro  closod.  The  opening  of  tho  valves  is  accomplished 
by  a slight  pull  on  tha  gste  pulling  oord.  The  closure  is  then 
affected  by  mem.-  cf  a spring  mechanism. 

The  fine  rack  with  0.04  n clear  vidth  between 
tho  bars,  has  a nvnrable  uppor  part  which  may  bo  lifted  by  hooking 
it  ‘jo  tho  gnto.  (Reforcnco  6).  Tho  rack  weighs  21  tons.  By 
rolling  a separate  truck  to  wheels  with  very  wide-  flanges,  the 
rack  ray  be  lifted  above  tho  open  parti  x\  of  the  gato.  By  means 
of  either  tho  gate  >r  the  rack  track,  the  rack  may  bo  mved  in 
its  operating  el-sod  position  in  front  of  the  gate,  For  opora- 
ti  & of  the  gato  and  rack,  a power-hoisting  mechanism  and  an 
auxiliary  hst  is.'hmitn  arc  provided. 

On  tho  utlot  side,  tho  tunnol  onds  in  a 50  r. 
long  concrete  plug  ir.«,o  rfhich  arc-  fitted  the  pipelines.  A 20  n 
long  tr«n«iit1~n  of  1.90  a diamct<r  Joins  a **•  piece  with  2.0  m 
and  2.50  m 4l*r*ctor  branches  equipped  with  built-in  Venturis. 

(See  Plato  7;.  Frv.-.  the  left  (•)  pipeline,  branches  another 
2.30  a diamto?  pip**  leading  t-i  tho  turbine  and  powoit»ouso.  All 
3 pipelines  ^ra  oc»i;  with  butterfly  valvos  for  emergency 
clnsvro.  tho  t.w  supply  linos  hevs  the  flow  c*/itr*.lled  by 

ring  velvis.  Bov'  lines  ere  of  2,00  ns  diameter. 

vAspervn.’Lly  t>  ^,30  m diameter  pipe 
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The  outlets  have,  together,  a capacity  of 
BO  r^/sec  accordd.  r,g  t<  Reference  6*  Htxrever,  Refnrener  13  cit<?3 
a c-apscity  >f  2 x 35  fj^/s^  f«.r  tho  2 ring  vilves  at  45  a head, 

(3)  Thv  hlg.v**aVT  gpHAray.  constructed  as  a 
fixed  .n'erflor  weir,  bss  a capacity  of  450  n3/see  at  1.50  m 
head  on  the  cr:st.  This  capacity  is  cnsiAerabiy  greater  than 
airy  *<n  /rt>  flo  <ds  >n  tho  Rur  River.  Ibo  spillv^  capacity 
corresponds  t 1500  liter /see /tea2  nn  if  f f nvn  the  300  ten*  drain- 
age aroa  uf  the  Rur  River  at  tho  dan.  The  drainage  area  of  the 
Urft  River,  \tiich  Is  o ntrjliod  bv  the  Urft  Dess,  is  r.-'t  included 
In  that  ninff  value.  (Rcfercnco  13).  At  the  267*00  nyftK 
elevation  (263.50  mytev  n -mal  st age  plus  1.50jji  head)  the  surface 
area  nt  the  reservoir  is  slightly  over  5 x ID®  m2*  An  additd.mal 
2 n heaa,  ur>  t>  269*00  ryfcN  ^tho  oJLuvati  >n  of  tho  crest  >f  tho 
dr.)  is  ar~  liable. 

Ihc  spillr^r  has  a •hairpin * form,  in  order  to 
achieve  the  roqtiircd  Tvorflow  erect  laagth  of  95*0  n.  Adjacent 
t aha  -vcrflviT,  there  is  a 9*00  m vide  vreir  opening  pm  vided 
-rith  a double  tapered  gate  5*5  n hitfw  By  means  of  this  gate, 
tho  23  x 10®  flood  protect! '«  storage  of  the  reservoir  can 
bo  release!  over  -.-hen  the  main  tutlct  of  the  reservoir  wwold  bo 
inoperative  because  f failure  rT  the  tunnel  release  mechanlans. 

"The  gate  is  out  natically  'ponod  when  the  stage  reaches  0.50  n 
obovo  Ua  fixed  spillvuy  eluvatltm  of  265.5  raifofi . 

The  reir  openi.  a copacf  ty  of  2$0  m^/seo  at  n 

reservoir  level  of  265.5  ra/W  (the  elovatirn  of  the  fixed  spillmy 
crest)*  This  moans  that  in  the  r?rc  ease  in  which  tho  stage  of 
tho  rosenroir  ,vmld  rise  over  noiraPl  dospito  tho  gate  being  open, 
then  at  1*50  m hoad  >n  the  spillvigr,  tho  b'tal  discharge  r.\>uld 
iva  unt  to  750  n3/soc. 

Tho  flrrr  ovor  thG  spiUmy  and  through  the  reir, 
passos  d«  Tm  e 300  n long  chuto  into  tho  loecr  p»>*l.  A spool  a 1 
stilling- basin  structure,  consisting  of  2 basins,  (one  with 
♦ 2Gfl*00  and  the  other  rith  + 210.0  rylw  better  olcvati.ms) 

dissipates  the  energr  of  tho  spillway  flow.  The  noirxtl  rt-.go  of 
the  1 rex  p^ol  has  an  olevatl-n  >t  214.00  nVtoU  Iho  Irror  still- 
ing basin  has  an  end  sill  with  3 underwater  openings.  The  c«tv 
binod  fit*  thraugh  th^a  fenings  and  over  tho  sill,  braked  den 
c nsidcmbly  by  the  eat*  r cushi  « of  the  basin  may  pass  without 
turbulence  over  the  d *71  struts  end  *>f  the  ancretc  stilling  basin* 
fhc  crest  of  tho  Main  sill  Is  slightly  hi^jcr  than  the  bottnn 
of  th*  nearby  H<jirt>e.ch  Equal} ting  Pend . 

3.  ru?U3Kir  AUXILIART  DM»  (Refcroaccs  5,  6,  11,  12,  and  13) 

'*'•?  ”S>  tea  long  Schinrru»vucl  Lake  is  crossed  at  its 
uppa*  part  hy  a masrrry  nvcrflwv  weir,  tea  as  ^aulushjf  Dam. 
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It  has  not  “ny  s-  ~d r i >^rir3allc  purp  -so  and  ycv5  3upp-  sod  Ij  cn- 
trlrwt  * ♦*..  ttral  b\vj^-  f *r?  re  gi'n,  (■':•■' e Plate  8). 

H «av3r,  th’s  auxiliary  dm  nas  used  cxttr.sively  sharing 
th ■ rcc  rwtnac* Lin  period  of  the  S chvfsrr>on nu cl  Dm  in  the  1945-46 
peri  d. 


4.  UHFT  DW  (Hof cron co  4). 

The  drainage  area  of  the  ’Jrft  Riv.r  at  the  location  'of 
tho  dm  is  375  te~.  According  t*  12  years  of  ik*  mtions  in 
tho  period  1888  t»>  1099,  the  naan  yearly  run  ff  of  this  rroa 
art  untad  t 1(0  million  pj3,  rhich  corrosp  -nds  anpr  ximtdy  to 
3 tin  yit  the  strego  capacity  of  tho  dan. 

In  figure  I .’f  Pint''  6 *f  ♦ho  rep  rt  and  figure  2 r.f 
Rofcrcnco  4,  is  shema  an  earth  c.-ffprdm  rihich  rras  used  for  dor- 
ring  >f  tr.o  Urft  River  daring  tha  construction  period.  This 
c -ff onion  diverted  at  the  stj«  time  the  flew  >f  the  Urft  t>  a 
140  n long  tuincl,  te  koop  tho  oonstructior.  location  dry.  Tho 
41  s charge  capacity  of  this  tunnol  ans  appr -xirr.U'ly  100  n^/sec, 
c rresp-nding  tv  the  ntudran  roc  'Mod  HHW,  This  tur.rcl  is  re- 
tained in  the  present  structure  ns  a relief  utlot  as  further 
described. 


Tho  dm-  has  a rrAxinr-.  height  ab-.vc  the  founds ti  n of 

58  n,  a crest  **idth  xf  5.5  ra,  a naxiram  base  T.ldth  :f  50.5  m. 

Tho  crest  length  is  226  rt,  al>ng  an  arch  *>f  200  m radius.  Thu 
mxianr:  darrdr.g  dspth  ever  the  valley  flr.jr  (elevation  270.0  njfol!) 
is  52.5  » (olovati'r.  322.5  The  ••oil  is  -protected  an  the 

reservoir  side  by  an  earth  filled  slope,  paved  -.n  the  surface, 
up  t>  34  n abuvo  the  foot  uf  the  dsn. 

The  dan  structure  is  c.rwtructcd  *ut  'f  clay-slate  and 
has  a grnywncka  feeing  1 r.  thick  nr.  tho  reservoir  side.  On  the 
inside  uf  the  gi  ywickc  facing,  there  is  a 2,5  cn  thick  ocr'-nt^ 
trass  acting  and  a bitmlr.ous  citing  f-r  protection  against 
lockage  <*f  rater  • ut  uf  the  reservoir.  At  intervals  of  2.33  to 
2.56  r%  a»c  find  d ublc  drains  -f  6 cr  d lone  tea* , rrdo  -.ut  ef 
clay  pipes  hich  j'lin  tho  15  cr;  dimeter  rain  drain,  'running 
aljr.g  the  wall, 

Ttx  utlet  structure  uf  the  drr  o nsists  of  2 tx-tter 
relief  .nitlots  o ns  true  tod  as  vaulted  nc sen iy  culverts.  In 
thao  culverts  is  built  a 6c  cr.  dimeter  plpolinc  equipped  with 
a valve  operated  through  rfaafts  ^hlch  extend  in  towers  t tho 
cLev-.ti  -n  <f  the  dm  crest.  The  t.p  A tho  tr~crs  aro  <x.-nnectod 
t,  th<.  rv.-.du-y  >n  the  crest  of  the  dtr  by  -veens  uf  a s.rvico 
bridge. 
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The  tunnel,  which  uit*'  during  c.  nstrsctiv: 
earixL,  C3  an  •'dditicnal  relief  utlot  nrd  p^irits  erv- 

plcio  emptying  >f  tho  reservoir.  This  tunnel  is  drilled  in  tho 
reck  end  is  per /Tided  with  a ouncrota  plug  2-4.35  n Lmg  through 
whic’  pass  2 pipes  each  cf  70  cn  dia-jeter,  end  equipped  with 
valves.  Ihc  tunnel  13  lined  and  h*s  a r»<*  nry  p rtnl  at  both 
end  a. 


The  spilltrqy  has  cascaded  a tens  on  its  d*/»nstrca^  silo, 

•«nd  is  90  n long  ard  >f  perti culr.r  and  ur.iq-;?  c nstructi  .n. 

(See  Plate  6 ond  Rcfcrcr.co  4).  It  c nsi3ts  f a fixed  v ir  of  a 
wavo-shap  ud  fern  in  plan  view.  The  crest  is  at  322.5  mjfcl; 
which  corresp'jnis  t>  the  n nrrl  sta^o  in  the  reservoir.  He 
pillars  carrying  tv  bridge  are  1.00  a wide  end  ti  e el«xx  width 
betrrrtKn  then  is  7.00  r.«  Sore  of  the  boys  (number  not  given), 
arc  equipped  with  a sluice,  vfvich  has  a butter  elcvnti.m  of 
320.00  nyfe • The  sluices  are  closed  by  a gate  operated  from  the 
service  bridge  and  3_rvc  for  release  f wall  volumes  of  voter. 

The  penstock  tunnel  is  2,800  n leng  and  is  picrcod 
through  a d*y-alato  rock,  It  has  a 6.14  clear  cross  section 
aroa*  The  gradient  of  tho  2900  n lorxs  tunnel  towards  Heirbaoh  is 
2 rn.  Hov ova-,  the  t tal  heal  bought  to  the  turbines  in  Hoimbanh 
P ”or  plant  la  approxiraDtdLy  11C.00  n. 

5. "  H!I^3ACH  T^T[R  (Roferm.  ? 11). 

lha  Heir*v-f+i  c ..tml  structure  c r.sicts  of  an  80.0  n 
long  and  up  to  14.0  n high  concrete  gravity  dan  and  n movable 
v*ir.  The  weir  structure  (which  ia  of  the  sent  type  as  tho  weir 
at  Oborawbech)  nukes  possible  a vory  accurate  c<xitrol  of  flow 
for  industii nl  purpt«os.  It  also  provides  cn  tut*mtic,  reliable 
and  fast  discharge  f x fl>dtmtor.  Iho  ^ntdr  opening  is  18*0  m wide. 
The  closure  is  a subnurgiblo  flap-gate  hinged  at  the  bottom  of  the 
>f  the  opening,  which  m;  : c dropped  t/  tho  bottom  fur  tho  roloasc 
of  high  rater,  (>r  raised  t.  its  n mnl  position  in  which  the  don- 
ning hood  is  5*50  m.  Structurally,  the  gate  is  dovolopod  ns  a 
~ vablo,  torsdenproof,  fishbollied  f>p,  up-rntod  by  means  -f  n 
gear  mechanise.  The  cample  to  and  fast  opening  fur  ponding  of 
fled  rater  is  achieved  by  a hydraulic  device,  operating  Cuba- 
ns tioclly  rith  ut  ary  additional  power  or  manual  regain  ti<« 
then  tho  stage  ir.  the  uppor  p>  j!  roaches  on  established  hipi  water 
stage.  (Soc  Plate  8). 

Besides  the  n vr.blt.  reir,  a snail  b->tt«3  opening 
1*0  x 1.50  rn  In  the  side  pillar  provides  fur  roiccses  of  mall 
quantities  "f  water  end  emptying  • f the  pool. 

6.  CBEfffAU3ACH  ~rEIR  (Reference  11). 

Tho  Obcrmaubach  cr.trol  structure  c.csieta  af  a 200.0  n 
Img  earth  dm,  of  5,0n  a too  height  plus  a movable  reir,  built  on 
the  left  side  af  the  d.«*  (Soc  Plate  8 of  report  end  Figures  7-ID 
o?  Refer  nee  U).  Hu.  rmvable  weir  is  cf  the  smy;  type  ~z  at 
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yfyr.dz  tad  regulates  the  flf/r  v.ry  accjr^tcly  and  proviso  .r  f r 
quick  ■*  pacing  in  the  case  f fiuv^s. 

TV-?  — ci r ^er.inc  is  36,0 .75  vida.  The  closure  io  a tvrw. 
pnrt,  subrsrglblc  flap  gate  (oa<Ti  pert  1S.0  r,  lung)  hinged  at 
the  Vittci  of  the  *rcir  opening.  Ecd**  half  of  the  gate  is  rfc.vr.ble 
by  re  ana  A a goer  nechani  are  1 sated  in  each  side  pillar.  50- 
cause  uf  the  o nsidcmble  torsion  stressos,  the  structure  is 
built  -rith  c fish-bolliod  cr  ss-section,  The  height  A the  gate 
ia  4.0  :a. 

The  deplete  yvning  of  tho  gate,  by  dropping  it  over 
the  crest  'A  the  rrir,  fjr  pTssing  the  high  water,  can  be  achieved 
out  nctically,  without  additional  power  .r  rmnur.l  regulation  by 
rx.cn*  of  a hydraulic  device,  rhich  goes  ir.t>  operatic  at  the 

the  upp t p 1 reaches  the  high  vmter  stage,  Sirdlar  to 
Kclnbnd-.  *1cir,  tharo  is  a b ton  outlet  1*0  x 1,5  n in  the  loft 
pillar  porritting  a release  cf  srr.ll  v(  limes  of  water  and 
erv tying  of  the  pond. 

T>j  voter  discharge  is  regulated  3 that  >nly  approxi- 
mately >-4  mi /see  arc  released  during  the  pcri.d  in  which  the 
dvr.strrT-.  industrial  plants  arc  nt  in  operaticxi.  During  the 
opcr'vti.n  period,  the  discharge  is  ircroerod  to  at  lonst 
7 n3/soc  acc  rding  Vi  the  -mter  roTeircnor.ts* 

7*  DRF7LAEC53ACH  DAY  (References  9,  10,  and  15). 

Tho  d-n  was  built  in  the  period  1909-1911  and  placed 
int  full  oporntijr.  in  1912.  It  -ns  erected  t r the  purpose  of 
supplying  -rater  f r tbo  Aachen  induetrial  district.  In  addition 
to  tho  city  jf  A*tohan,  this  district  c n tains  nurcsmus  industrial 
•ottlcncnta  including  the  c al  minos  on  tho  Go  men -H -llcni  border, 
os  uoll  as  the  Holland  citios  ,>f  Kirchreth  and  Veals,  Tho  capacity 
of  the  dor  is  4.28  x 10®  ra3, 

The  natural  drainage  aroa  >t  tho  Drellaogarbach  Don  is 
ualy  10.95  ta’’.2,  This  ms  artificially  incroasod  in  1918  end  1920 
to  22,93  ter2  by  c ns  true  ti  <1  uf  2 drainage  channels,  which  inter- 
cept the  flews  of  mrr.rous  *ry»ll  3tro.V",3  ir.  an  or  on  of  high  pro- 
doitctl  *1.  Theso  channels  nr«.  callod  the  Bchlccbachhongcrabcn 
and  H as'olbncbhnnggraban . Tho  nom  yoarly  precipitation  of  this 
drainage  aroc  is  1.026  n. 

In  1924  to  1926.  tho  dminago  aroa  uf  the  Drcdlaog^bach 
Den  ms  farther  artificially  incron  sod  by  rosns  -f  tho  construction 
of  tin  sooallcd  *Kall  Ttewsl*  (Kail  Stollcn).  This  ie  a 6,241  s 
lixrg  i vtnnul,  having  ' clear  ctj  as- section  eroa  jf  5.7  c2,  and  which 
collects  the  diseb-rges  of  tho  Oppor  Kail  River,  Tho  drainage  msm 
of  tbo  Kali  River  above  the  sito  uf  the  tunnel  antra 00  is  28.6  Jet2 
and  ha*  a r»an  yoarly  prcdpitatl/n  of  1.053  a#  The  Vital  drainage 
area  nr  Droilaccobach  Tkrr  ms  thus  increased  to  51,53  kn2. 
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It  mcTor  to  30c  or  W ' “*  ~r  supply  out  £ the, upper 
K‘11  ftivar  drtiinag..-  area,  it  as  decided  t r build  a da-  — (fall 
tfc.-.}  near  the  entrance  Vj  the  tunnel.  Thi da- -.nc  built  ia  the 
perl  d 1934-1936.  The  capacity  -T  th:  fell  !>-  is  2.1  x 10*  .~3. 
Previsi  t.s  *r  mdo  far  luvuro  ^ - rT»»ri c.~  f ca-aeit>*  to  4 x 10®  ^.3, 
The  Dred  la  cached*.  D*r  is  a rrsvi ty  type  dm  ar>d  <3  hunt  i-  an 
arch  t'jT^  f 350  n radius.  The  crest  is  3 c aids,  and  240  n 3or.c» 
Tixj  crest  clevnlijn  ic  ♦ 393*00  rp^T-  (33.0  n over  the  Tit  nr  af  the 
dm).  At  n-mal  stare,  the  reiisrveir  area  is  0.4  irr2.  (Coe  °lata  9 
r.t  the  reprt  and  Flair.  2 f Reference  9). 

On  the  south  side,  the  1m  ext  erris  cv.r  **  ri  \c  in  one 
f>  r.  of  a dm  ~ing,  along  uhich  is  located  the  spilhrcy.  Hi c 
^iirray  is  r.  Heyan  type  siphon.  It  h^s  5 openings,  each  1.42  n 
nlde,  Tho  entrance  openings  have  staggcrod  oleveti<ns;  the 
dLffcrcnco  ir.  elevation  between  t»o  'v-yaconx  openings  in  0.01  n. 

The  capacity  of  tho  siph  r.  at  0.07  m head  is  approximately 
14  r£/&oe»  lfcc  free  beard  of  tho  spilln-’y  i3  0*33  n while  the 
dm  its.-lf  tos  a froe  beard  of  0.9S  m.  In  addition  be  the 
siphon,  the  rule'ae  stricture  has  a 3-part  sluice  gate  7.10  r 
ride  and  G,6C  - high.  In  m.  nerper. cy  this  car.  carry  7 r>V' 
thr  iv gh  a chute  ir.t  tho  Schlocbacfc,  Plate  9 of  this  r..p  rt  and 
Figure  3 *f  Reference  9 shirr  thr.  ojnnectiin  of  tho  dan  with  thn 
reloajc  timer  and  bettor.  mtlct, 

Tho  b.>ttr  ut let  pine  is  1.0  r..  dimeter.  At  full  head, 
the  discharoo  ccp-city  is  12  r^/sac.  Actually,  this  discharge 
conn  tt  be  uchiovod  on  account  of  faulty  cans  true  td.cn  nf  the  uc:d;;o 
aetden  valve,  Itengcrjus  Yibrxti  *1  is  rated  at  appr-odmtoly 
0*20  n opening. 

Tho  b-ttos  outlet  pipe  hr*,  a cross-onanection  on  the 
ups  tram  side  nd  th  an  outlet  oniuit  *f  0,5  n closranc-.  The 
r lease  tender  has  trr  ^percting  ncchanirra,  tho  upper  v.ne  being 
used  r s long  as  possible  f.ir  *d  thdranrl  of  drinking  rater. 

The  negativo  pressure  is  -v.  jurc-d  in  the  b ttn  outlet 
tunnels  n tho  upstresn  side  £ the  dm,  at  thr  c 1-  cstixis 
8,60  n,  12,20  n and  16,7  r fry n tho  foot  £ tho  rmll.  Taking  into 
acoeunt  th-.  37,10  rz  head  cn  the  f unctati  .n  flu  r ct  the  rvudravn 
Otago,  th  1 njgritivc  prossuro  ftjvunts  to  9,0  n,  5,90  n cni  5,60  n. 

The  auxiliary  reservuir  located  ob./vo  nrtf  corrected  arith 
tho  main  reservoir  has  a ccpecity  jf  70.000  r>3.  That  mxiliaxy 
dm  is  f tho  sor 3 typo  cs  the  min  im.  A 10,20  n rddo  spillway 
is  located  in  tho  add  He  f tie  auxiliary  !m. 
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2*  £<LL  TAK  (Ref er*". cos  9,  10,  and  15). 

This  Ijt;  has  a capacity  of  2.1  r.  10^  re?.  The  crest  is 
5 n vile,  18. 0 n long,  and  34  ns  above  the  bottoa  of  the  valley 
floor.  The  elevation  of  the  top  of  the  dare  is  ♦423.50  ajfrR. 

The  da*'  consists  of  a concrete  wall  with  a loar,  core  on  the  reser- 
voir side.  Gravel  fill  is  placed  on  both  sides  of  the  dare.  The 
area  of  the  reservoir  is  0*178  ta^,  which  is  rather  snail  ccrv- 
pared  with  othar  'Ians  of  the  saree  site.  This  is  due  to  the  very 
nam>~»  shape  of  the  valley  and  to  the  steep  grsdi— t of  the 
stream  (as  high  as  1 on  4C).  The  dashed  line  on  Figure  III  of 
Plato  9 of  this  report  and  Figure  4 of  Referpr.ee  9 shoes  the 
proposed  increr.se  of  the  dan  by  9*35  n in  hei#it  and  4.1  million 
re?  capacity. 


The  bottom  outlet  of  the  dan  Is  a om crete  oor.duit.  On 
the  dowTistress  side  of  the  core,  the  outlet  has  two  pipes, 
respectively  1*300  re  and  0.600  re  In  diancter,  at.  ire  control, 
discharge  capacity  of  better,  outlets  is  15#0  nre/»«c.  For  aoor- 
goncy  olosuro  of  the  outlets,  there  are  two  butterfly  valves 
located  at  the  point  where  the  conduit  passes  through  the  core 
wall.  In  the  event  of  breaking  of  the  pipe,  these  valves  closo 
automatically  by  no  as  of  a float. 

A snail  turbine  4.0-37.2  HP  capacity,  according  tc 
lha  boad,  utilising  the  smaller  bottom  outlet  is  installed  in 
tho  valve  house.  The  generated  power  is  usod  for  illumination 
and  boating  of  tho  buildings  cf  the  dam  site.  A snail  amount 
of  tho  utilized  water  ia  released  into  Kali  River . 


The  hi#t  water  release  structure  consists  of  a spill- 
wjty  towcr , and  a f licw,  which  passes  through  tho  dare  by  noans  of 
a tunnol  and  a transition.  Tho  structure  is  doslgnod  for  43.5  m^/soc 
oar  rasp  or.  ding  to  1,50  nv/sec/bc  , Design  was  established  and 
tested  by  nodal  eaporireento  node  at  tho  Technical  University  at 
Karlsruhe.  Tho  round  spillway  tovwr  was  sol oc tod  in  order  to 
facilitate  proposed  future  increaso  of  tho  height  of  the  Am, 

At  the  assumed  hi#iost  high  water,  the  overflow  depth  is  0,74  re. 

Tharo  is  a free  board  of  2.26  re  available.  (Soc  Plato  9 of  the 
report). 

9*  THE  KALL  TUNHEL  (References  9,  10,  and  15). 

The  tunnel  is  rdnforood  by  an  inside  concrete  facing 
appro xi-nt cl y 0*30  re  thick  to  withstand  tho  mountain  pressure. 

In  some  placoa,  this  concreto  is  reinforced  with  stool.  In  screo 
places,  the  floor  also  has  to  be  reinforced  against  upward 
pros  sure.  These  rd.nf'*roctaents  cart  end  for  appro xiratoly  1/3  of 
the  length  of  tho  tunnel.  Tho  inside  cf  the  twins?,  was  provided 
by  a •torcrut*  facing  for  protection  agninst  water  seepage. 

Appro xt-oVily  1.0  nillior.  m3  of  seepage  rator  is  cccinolctod  in 
the  t’jnnol  in  a year. 
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Tho  entrance  to  the  txrr.el  is  located  cc.  the  ieft 

diof-  of  ti;c  v*ili~y  approximate ly  5C4*  n*  upstreor,  f ncr  the  >1111 
Dm.  This  location  ras  selected  in  order  to  avoid  v.  long  service 
brlig?.  The  9pilltny  temar  Ms  three  outlet  op  on  in  gs  et  high 
elevations  in  order  to  tap  the  layer?  of  pure  water. 


Flor  throng  the  tunnel  is  regulated  by  a sepicr.t  gate. 
A step-loc  a-rrgeney  deffure  is  located  outstdo  the  entrance. 

Oh  opening  all  throe  inlets  at  full  pool,  the  flcr'  o'  Trr.t<3* 
through  the  tunnel  into  Drcilaogcbach  Reservoir  nrDjnts  to 
8.0  tJ/soc. 

10.  RHCflfSTKJCHOr  0?  '•▼AR  DAKAGSS  (R-Jercnca  U). 


a.  The  Rur  River  valley  was  the  center  of  a voxy 
intensive  rdlitaiy  operation  In  tho  last  phase  of  the  World  Pfar 
during  the  period  fioverber  1944-utrch  1945.  Tho  hydraulic  in- 
stall! td  on  s of  tho  Rur  and  its  tributaries,  eantiDllinr  the 
water  end  por»cr  supply  of  the  area  were  the  tar^t  of  Allied 
military  cetitns,  while  at  the  sro  tino  they  wo  re  used  oxterv- 
sively  by  Vr*wn  Armed  porcss  for  defense. 

Tne  Droll  ogcrhach  ar.d  Fall  Dans  were  captured  by 
American  Army  in  practically  intact  conditions  during  the  period 
Sep  terijor-Novanber  1944,  and  iarvudiatcly  placed  in  opera tiin,  as 
a source  o:  drinking  -rater  supply  for  the  Aachen  aroft . 

All  oth  r darns  (Schrracracnaucl,  including  the  Paiilushof 
auxiliary  dan,  Urft,  Kelnbach  and  Obcmaubach)  mcro  seriously  dam- 
aged, partly  by  Allied  air  raids,  but  most  severely  by  the  re- 
treating Gemma. 

b.  Schrannoneu oj  dm  was,  on  several  occasions,  sub- 
jected to  hoaitf  Allied  bobbing.  The  resulting  craters  wore 
20-40  « in  diene  tor,  but  only  foo  maters  in  depth,  -which  was  in- 
sufficient tu  endangar  the  structural  safoty  of  the  dsn. 

In  Fobrurjv  1945,  shortly  before  surrendering  the  dan, 
the  Oermnns  blast’d  its  main  operating  installations.  One  of  the 
2.0  m divsetrr  bottom  outlot  pipe  lines  was  bleated.  Thin  action 
caused  the  ring-valves  and  butterfly  valvos  of  both  better;  out- 
lots  t/>  be  destroyed  end  svopt  ovay,  Also  the  emergency  gate  at 
the  upstream  <<utlat  entrance  of  the  reservoir  was  dcstrayod  by 
oxplnaicr.  • 

o.  Ihc  Allied  cir  raids  caused  5 brooches  1.3-3.50  n 
deep,  on  tho  er~st  of  the  Urft  Per..  As  the  dr-  ras  filled  to 
oapacdty  at  this  time,  z erect  amount  of  water  flowed  evor, 
creating  a flo- «i  rave.  In  addition,  the  air  raids  destroyed  tho 
upper  part  (20-24  n high)  of  the  oontroi  br-cr  and  utl'<t  conduit 
as  -rail  -a  tho  b tton  outlet  ct.  tral  nechrs»i*5.  The  ltr *or  part 
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o f these  outlet  aonduits,  oil  the  ros  jrvoir  aide  af  the  d«r,  ras 
rot  of footed  by  the  Vmbing  because  of  protection  afforded  by  the 
evarth  fill  on  top  of  the  conduit* 

V pur.  thtir  retrofit,  the  Gorrmn  Amed  Fcrces  blasted  the 
valvo  of  the  1*5  r.  diameter  pressure  pipe  above  the  pomer- 
housc  near  the  surge  tank . 

d.  Tha  Ob.mr-ubach  control  structure  v.t:s  also  bleated 
by  tno  &or~rjiSf  ar.d  the  epaatinf  fine  structure  vms  put  out  of 
c mission. 

o.  As  the  result  of  those  destructions  caused  by  tho 
C-rrjen  Anacd  ?•,  recs,  Inc  wa-.rvoirt  of  but?:  Se:'*nnr'*jn3U"i  and 
Urft  Dins  vrero  emptied,  creating  flooding  o .nc ' * ; ;.r.  r.>r  "’ocks 
along  tho  entire  mir  River  /uii^y,  dortniying  practically  all 
installations  .ich  rrc.ro  not  nlroacfc'  destroyed  by  botching  or  by 
bleating  by  the  retreating  Germans . 

The  reconstruct!'™  <»f  a 1.1  hyurmlic  ini?t-n.13cti',~!? 
started  imediat.ily  after  the  occupati<jr.  rf  the  terrib-ry  by 
Allied  forces  in  the  latter  pert  of  1945* 

Tho  praaant  intention  of  the  planners  la  to  reconstruct 
all  tho  nbovo-nonti rsed  hydraulic  structures  and  pertinent  instal- 
lations into  original  operating  o>nditio ns  and  ir^rovc  them  -nherc 
possible. 

either  3 eh*  err’ emu  cl  nor  Urft  Dans  rrc ro  substantially 
endangarod  in  their  structural  stability  >r  i^ernoability , rhlch 
facts  vut-j  cJiccktvd  by  subsequent  tests. 

Schytmcnauol  Don reconstruction  1945-1949. 

Prior  to  1949,  only  the  emergency  closing  valve  of 
0,500  m di*ictvr,  flanged  with  tho  2.00  m diameter  outl<  t pipe, 
provided  for  controlled  dlschargu  out  uf  tho  dan,  Iho  maximum 
oapacity  of  this  cnergoncy  a>ntrt)l  was  9,0  r^/soc  compared  tilth 
the  90  ck/soc  capacity  f the  original  outlet  valves.  Utilizing 
this  emergency  closure,  the  dan  ras  filled  in  1946  during  tho 
hi^i  enter  pv^riod  up  tj  92,0  x 10®  vP, 

This  1949  articla  (Reference  14),  nentiens  tho 
racor.structloo  of  penror  generation  tx>  nussal  operating  conditions, 
N'  ncr.tian  is  mhdo  ccncamlng  the  rooonntruction  of  ether  operating 
rochaii*--  of  the  dm;  hr'ovcr,  it  nay  bo  assvnod  that  since  1949, 
progress  *ras  rtdc  tc’Trds  ncmel  operating  & nditiuna  vrith  ncn» 
instsllod  nochonisss* 
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6 • Urft  av-  — — < — rcc'rstructi on 

Tho  Trail  of  th.  dero  rhich  res  hardly  da-vagcd  ty 
brrTotng  rmd  blastin';  ‘T.s  cr>rpletcly  restored.  Also  the  outlet 
or  .-rating  trrrrs  "vre  rebuilt  in  concrete. 

The  valve  in  t!u  l, 5 n pressure  pipe  line,  •'hich  res 
blast'd  by  the  Gen-vans,  iras  rop laced  by  a valvj  of  an  improved 
construction  but  of  tho  sar . site  end  capacity*  Also  tho 
pressure  tunnel  ras  repaired . Ihe  ~*?i  c*  y in.  the  tunr.  1 is 
3-4  n/sec.  In  the  pipe  line,  it  is  8.0n/3oc.  Censequ  v3i  tiy, 
it  appears  probable  thet  the  Urft  Her.  is  nmr  in  noircl  operating 
Cor.dititr.. 
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THE  TACTTCAL  SITUATION  PTCOR  TO  THZ  CWSSING 


1,  12  September  1944  VII  Corps  entered  Gt mary  near  Aa  eh  wi . 

During  the  next  three  months  the  Corps  completed  the  destruction 
of  tSs  "Siegfried  Lina  in  its  cone,  captured  Aachen,  cleared  the 
Germans  from  the  difficult  Hurtgen  Forest,  and  reached  the  line  of 
tho  "*>er  River  between  Cbenraubach  and  Krauthauscr.  or.  19  Dectsbcr. 

2*  The  Cermtr.  breakthrough  which  aomenced  on  16  December  iij  tho 
Ardennes  resulted  in  the  shifting  of  VII  Corps  and  its  Corps  Troops 
initially  to  the  area  between  Huy  *r.d  Dinar. t in  Belgium.  Following 
the  reduction  of  the  breakthrough,  the  Corps  *ras  withdrawn  from 
action  on  25  January  1945  and  on  5 February  assumed  the  zone  on  the 
Ho er  River  shown  or  map.  Append!*  Ho.  lr* 

3.  The  area  to  the  east  of  the  Roer  .-*f fere-1  good  defensive 
possibilities.  The  town  of  Dur«  nd  mmorous  built  up  comunitics 
1%/  within  snail  utw  range  of  the  river.  Field  fortificatiTns  had 
been  under  construction  for  fbur  months.  The  entire  area  was  heavily 
sow;  with  both  antipersonnel  and  antitank  nines  • Heavy  concentrations 
of  artillery  had  been  moved  into  the  area. 

THE  TACTICAL  PLAN  FDR  THE  CROSSING 

4.  Tho  tactloal  plan  f ~r  the  crossing  of  tho  Roer  River  provided 
for  the  attack  by  Ninth  Amy  to  cress  the  Roer  and  advance  to  the 
Rhino  in  tho  ar*a  opposite  Dusscldorf . First  Amy,  on  the  right  of 
Firth  Amy,  would  advance  and  cover  tho  right  flank  of  Ninth  Amy. 

It  wmt  f ole  necossary  that  the  store  go  reservoir  a on  the  Roer  River 
qystes  be  seised  prior  to  the  boginring  of  tho  operation  to  orevent 
their  use  by  the  Gams*  airy  to  f 1o-k1  the  rives*  and  internet  the 
crossing.  Ths  XVlri  Airbomo  Corps  and  later  tho  III  Corps  on  tho 
right  of  VII  Carps  was  given  tho  mission  of  seizing  the  Schwmrwnauol 
Pta  while  V Corps  captured  the  Grft  Dar,  Tho  capture  of  tho  former 
was  a difficult  tactical  operation  and  thilo  its  capture  rzs  effected 
finally  on  ? February,  the  Cormnns  had  opened  tho  outlets  from  both 
dass  and  destroyed  the  operating  mechanisms.  Tho  river  reso  rapidly 
and  Inundated  areas  along  its  lo»*  lying  banks. 

5*  Duo  to  tho  tactical  situation,  no  occurs  to  strean  velocity 
measurements  could  be  obtained;  estimates  placed  it  as  high  os 
10-12  riles  per  hour.  Roocnnaissancc  established  tho  fact  that  c 
crossing  in  the  swift,  turbulent  stream  with  the  standard  equipment 
available  would  be  extrasoly  hazardous,  and  the  operation  was  delay od 
until  the  vole  city  had  moderated. 
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6,  711  Corps,  cr.  the  irrrodiatc  right  of  ?*inth  Airy,  ulanricd  to 
cro*"  thn  ''yrr  with.  tar>  Divisions  at  the  sane  ho’ir  as  ? inth  Airy. 

The  104th  Inf  *r  try  Division,  on  the  left  of  the  Corps,  planned  to 
cross  bw?  rrgi.TXstts  abreast,  each  rqgirent  crossing  too  battalions 
abreast,  each  battalion  irith  companies  abreast.  The  8th 
Infantry  Division,  on  the  right,  followed  tho  sgpj  grr.aral  plan 
except  that  the  crtrjro  right  battalion  this  to  be  crossed  40  min- 
utes nrlcr  to  H-Hour  which  was  set  for  0330  on  2 3 Februaxy.' 

Division  boundaries  arc  sh-im  on  1:50,000  nap.  Arrpundix  No.  1,* 

?,  Tho  plan  of  VII  Corps  provided  also  for  tho  oarly  passage 
of  tho  3d  Aitijorod  Division  across  tho  river  to  break  out  on  the 
front  nf  the  104th  Inf  entry  Division,  seize  a crossing  of  the  Erft 
River,  end  cover  the  flat  of  the  advancing  Ninth  Airy  to  the  Rhine. 

This  node  the  early  eon  struct!  on  of  Class  40  bridges  acrcss  the  Root 
a cutter  cf  urgency* 

8,  HI  Corps,  on  the  right,  was  to  crons  tho  river  on  25  February, 
tvo  d--s  after  VII  Corps.  This  factor  was  responsible  to  some  degree 
for  tho  difficulty  of  tho  crossing  in  the  8th  Division  sector. 

Torrain  to  the  right  of  the  6th  Division  on  tho  oast  side  of  the 
Poor  provided  excellent  observation  of  the  river  in  the  entire  8th 
Dirioior.  sector,  »«i  it  tras  not  until  after  the  25th  rrhen  the  1st 
nriaian  moved  east  of  the  river  that  accurately  adjusted  artllloxy 
fire  ms  finally  Uftod  ftom  tho  bridga  cites  in  tho  8th  Division 
ooctor. 

THE  RDER  RIVER  AS  A ^IU TAR?  BARRIER. 

9#  The  Root  River  rises  in  the  Eifcl  Region  south  cf  Monschou 
and  fleers  in  a northeasterly  direction  to  Kroscu  :?hcre  it  leaves 
tho  foothills  and  enters  tho  Rhino  plain*  Hero  it  turns  north, 
flews  past  Duran  and  Julich  and  Joins  tho  Meuso  Rivar  at  Roonnond* 

ID.  The  river  has  a stoop  gradient,  approximately  14 { per  milo 
until  It  r carhos  tb>  nroa  bot»*o.n  Duron  and  Julich,  To  control  tho 
velocity  and  to  provido  m ter  fur  nonufecua'ing  processes,  low 
check  dtt  .n  he  d been  inatcllod  In  the  river  approximately  every 
Idler Jt  r.  During  n-mol  waiter  stages  tho  velocity  of  tho  river  is 
rid  orate  and  the  ridth  within  VII  Corps  sector  approximately 
125  to  150  feet.  The  river  ms  fwrdnblo  ay  Tout  troops  at  cany  points. 

11,  Ttx>  -cin  reservoirs  had  bosn  constructed  by  tho  Germans  on  tho 
rival*  aa  ahm*n  on  nap.  Appendix  No.  1.#  The  first  end  older  of  tho 
t=x>,  tho  Urft  Drtn,  has  a storage  capacity  of  1,600  will  ion  cubic  foot. 
This  is  a large  c xicroto  and  masonry  d<n  t.lth  o r*»*srl  discharge 
through  conduits  to  c pc**ar  station  at  H-drbach,  Between  1935  and 
1940  tho  SchaceronaucL  Dm,  a largo  earth  structure  capable  of  Im- 
pounding 3, 50G  million  cubic  feet  of  water  was  oms  true  tod.  The  dis- 
charge fmc  this  reservoir  passed  through  « px*er  station  Iocs  tod 
imedixtely  below  tho  &». 
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12.  Prior  to  the  seising  of  tho  itocr  River  lino,  attempts  had 
been  rrdc  by  th:  Allied  Air  Forces  tn  destroy  those  dans  by  aerial 
br-fcardt^int  '1  inert  setisfretory  resrito.  The  b^fcarckncri  lid  result 
in  a redaction  of  the  level  in  both  reservoirs  by  the  Gormans.  As 
the  drivo  t capture  the  reservoirs  rrea  abuut  to  succeed,  the  outlet 
gates  voro  opo’.od  to  the  obviously  pro-dctcmiriod  *r*/unt  required  to 
obtain  a naxiaan  volaci  ty  in  tho  strc*i.  Tho  river  level  re  sc  7-10 
foot  initially,  then  droppod  about  1-1/2  feet  end  remained  constant* 

The  effect  of  the  chock  dins  ras  alirimtcd  try  the  increased  depth, 
and  velocities  rose  t 12  miles  per  hour  in  z jfc r:  places  in  th.e  Carps 
rnc.  The  * idth  did  not  incroaxo  to;  any  groat  amount,  but  for  tl . 
nost  part  it  r sc  .vor  the  benks  and  inundated  areas  -'a  trth 
sides  of  th.e  river.  Tho  ir.undati  nc  rare  :ridcr  in  bhu  Ninth  Arty  cone. 
riuti'J  h’  >s.  1,  2,  3,  and  4 rorc  taken  during  the  period  of  flood 
stage,  and  sh  a:  the  extent  of  finding.* 

13*  The  river  reached  a "stable  naxtrsvc*  height  about  9 Februaryj 
thereof t-r  tho  elevation  and  velc cities  ronainod  constant  for  a 
period  of  ten  days.  Data  on  vol  >citios  and  a description  rfthe 
oporcti.-n  of  boats  or.  tho  river  arc  e ntainod  in  Appendix  No,  2, 

•Use  c f Assault  Boats  or.  tha  Rocr  River  in  Flo -d  Stage."  As  tho 
level  in  the  Schwtrnencucl  Den  approached  zcrc,  the  river  level  end 
velocity  begm  to  decrease  rapidly.  Based  upm  engineer  ost±nr.tc3, 
tho  assault  crossing  tine  *.7ns  established  at  0330  on  23  February* 
Velocities  vera  still  hi£i,  being  over  8 miles  per  hour  in  tho  southern 
part  of  tho  Corps  mna, 

14*  Esjen tinlly,  the  Roar  river  vas  on  excellent  rrltch  position 
for  the  Siegfried  Lino.  Tho  scxvth  flank  of  the  iber  rested  in  the 
ex  trendy  difficult  force  tod  terrain  oast  of  M nschau.  The  tm  rose r- 
voirs  provided  axcullcnt  barriers  f >r  long  distances.  Tho  arrenGemunt 
t.r  ontmlled  flooding  provided  a moans  £ securing  the  river  lino 
f jt  a limited  period  of  tlr»  ir«  vi <xj  of  tha  fact  that  no  river  cross- 
ing equipment  available  t our  arry  rill  negotiate  currents  f 10-12 
nllca  per  hour.  Tho  Goman  Amy  3 a cured  a delay  of  ore  than  tno 
rocks  in  our  offensive  U seize  tho  Rhino.  Appendix  K * 3,  •Stud^y 
of  P1  >sslblc  ding  of  the  finer  River,*  contains  a detailed  cnalysio 
of  tho  river  <x.ntr>l  and  tho  capabilities  of  the  river  as  a barrier* 
This  study  ttt.3  prepared  in  Decorfccr  1944,  and  the  capability  outlined 
in  paragraph  6 vox  put  int.,  effect.  First  Arry  Ehgintor  estimates 
placed  tho  actual  discharge  at  3500  to  4000  feet  p-r  second. 

PREPARA  TORT  TORT  TOR  THE  CROSSING 
3 ora  graph s 15-19  (orittod) 
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7nZ  ASSAULT  CWS3I3G  BY  THE  DIVISIONS 

20.  The  134th  Division  crossed  '.1th  tcu  regiments  abreast,  tao 
battalions  abreast  rlthin  oach  regimental  zone.  The  left  regiment 
classed  tvio  rlfi-j  corpanies  of  ere  bat  ta]  too  and  throe  of  another 
In  the  assault.  The  right  rogloont  crosjiod  too  cerp antes  of  each 

v£  tho  . battalions  abreast.  A total  if  nino  rifle  crpmiies  ororo 
ir.  tnc  assault  vavc* 

21.  Tho  division  engineer  placed  one  platoon  of  engineers  veith 
16  assault  b*ats  In  support  of  oach  rifle  corpcny,  and  reinforced 
the  platoons  tr>  a strength  pcrrdLttir.g  the  usa  of  three  engir.ccr-a  pea* 
boat  ltind  of  10  Inf  antryracn  • One  hindrcd  forty -four  boats  -rerc  rrployod 
initially,  rlth  60  in  reserve  at  three  different  locations.  Because 

jf  provious  intensive  trairlng  of  the  engineers,  every  boat  in  six 
C'i7|X*Lc3  reached  th'.  far  sh  r.  sifuiy  iu*.  1>  w iUtlivt  vii  safely  in 
tho  seventh  ccrs>'^?.  In  th;  crotsleg  of  tl»c  oigith  oonpany,  four 
entry  nft<hinc  guns  roro  r.d'ustod  cn  the  site,  and  er.ly  four  boats 
cr-ssed  safaly.  The  balance  of  tho  f^rcc  '.rlthdrcrc  and  crossed  at 
tho  site  f a previous  Su.ecsafu.l  erasing.  The  ninth  c cx>any  c arc 
under  hca\y  rrrtar  '-nd  aHilleiy  fire  and  :;yecas3fally  "mss  d -rtly 
six  b-»ats,  1 -nt  s vr.  in  Iho  river,  and  noe  three'  drrr.gea  • •j-iur  to 
entering  Dio  tenter, 

22.  Casual  ties  '-Terr,  stistainod  by  tho  ang.  s at  ell  >xccpt 
one  site;  D ~y  ranged  frt>rt  a r.ajdrrurt  of  t*n  at  one  crossing,  the 
result  of  Toll  anaji  firo  t . one  at.  an  woppesod  site.  Casualties 
totaled  8 tilled,  lit  vourdod,  and  1 mis.''ing  xit  of  Epproxl’TOtoly 
400  engineers  actively  engaged  in  the  Classing  sites;  a rato  of 
33  per  cent.  So<‘  Appendix  Jl>.  4.  ♦» 

23.  Of  tho  204  ansanlt  boats  available.  187  wro  used;  28  cf 
these  rtre  destroyed  and  118  trere  imaged.  Duo  to  the  siroan  volecity, 
only  8 boats  o >ul4  be  retu:v.od  tc  tho  near  shoro  frora  tho  original 

144  used  la  the  assault  crossings;  throe  engined1  sc  Idlers  a>uld  not 
c mirol  tho  boats  on  the  return  trip* 

24.  It  has  boon  planned  to  enstmet  footbridges  to  cross  the 
roservo  infantry  cnqpsnios,  but  the  slroai  velocity  roald  not  permit* 

In  lieu  of  footbrldgos,  eablo  ferries  trers  put  into  operation  by 

fire  of  tho  nino  engineer  plato  ns,  using  assault  bx\ta  from  reserves. 
Too  plate  ra  foliated  the  infantry  end  gapped  a rain  oil  eld  on  tho  far 
bank. 

75*  Storr:  boats,  and  double  r a suit  boats  pmerod  ’rlth  22  HP 
cut  board  ars,  although  aaaH&blo,  trero  n t wod  in  tho  104th 

Division  assault  crossing* 
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26.  The  err  sslnp  >x  br.e  8th  Si  vision  *vis  slvdiir  ir.  ail  respects  to 
that  *)f  the  lC4th  %*iir  the  added  handicap  of  an  erased  right  flank  fry: 
which  observation  of  the  river  ■within  the  Division  r>»ne  am  s possible* 
Only  t”o  engineer  curponles  were  used  for  the  assault  bwrt  crossings; 
the  -third  company  was  assigns  d the  construction  of  footbridges,  Che 
regiment  "as  crossed  ir.  rc*yed  half  beats,  the  other  in  p^'ered  double 
assault  boats  sopplonontod  by  rt**ed  boats.  Casualties  in  both  -cr. 
and  f*jgipne*nt.  rare  hi^itr  in  this  crossing  than  in  the  104th  Division. 
The  rorad  half  boats  could  not  be  returned,  the  f ootfcrii gr  construc- 
tion -as  impossible-,  and  artillery  fire  damaged  many  of  the  boats 
be  for  o th^y  could  be  laur.  eh  <*i  » 

C0K3T8DCTTCN  OP  BRIDGES  BY  CORPS  ENGINEERS 

27#  Tu  3upp  art  the  operation  f the  Corps,  the  Corps  Engineers 
wra  assigned  the  mission  of  c ns  true  ting  all  of  the  bridges,  leav- 
ing i.1  v# si  n engineers  fro  . ti  handle  the  assault  cr  *ssing  — f the 
Infantry,  Five  bridges  ware  planned  for  each  Division  ’one.  Two 
of  these  Truro  t.  bo  Infantry  Support  Bridges,  Class  9,  one  in  each 
regimental  zona.  Ore  of  the  Treadway  bridges  vms  t«  bo  constructed 
with  the  o n version  sat  t>  permit  the  passage  of  the  new  T-26  tank# 

1b?  • sites  rare  available  in  the  or. tire  Corps  *<>nc  adhere  Bailey 
Bridges  could  be  c instructed  "lthut  technical  difficulty,  and  it 
“.s  planned  t>  build  at  th.se  tw>  sites  as -rapidly  as  the  tactical 
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28,  Bridge  construction  was  ordered  to  comence  as  soon  hs 
possible  after  the  crossing  of  the  infantry.  Cn  all  previous  river 
cr  ssing  opera  tier,  s uf  VII  C rps,  bridge  construction  ha  1 been 
started  4rrm4iately  uftcr  the  assault  inf m try  Had  secured  a lodg- 
ment n the  far  bank,  and  the  bridges  had  boon  finished  within  a 
for?  hours  .after  the  initial  erasing.  In  the  Boer  crossing,  the 
‘bscrvaM  *a  afforded  the  cnayy  by  the  buildings  in  Duron  and  frn 
the  high  ground  suuth  f the  8th  Division  zone  enabled  him  to  keep 
th-  bridge  sites  und.r  observed  artillery  firo  for  24  to  56  hours 
end  contributed  t the  relatively  hif*.  mmfcer  of  casualties  sustained, 

59#  Smoke.  to  screen  the  jperatJor  had  boon  requested,  3r-’ko 
generators  wore  n t made  available,  but  ? for;  trained  nanocormia  signed 
«f  fleers  fr •"  a Chemical  ?nuku  Generating  Company  mere  secured,  and  4 
;rvall  supply  of  smoke  p,.ts  was  n'-vod  up.  Contr  1 f the  use  of 
srr*kn  was  delegated  t>  Division  Corrvar.de re,  mb  decided  against  it,3 
use  during  the  early  hours  af  23  February.  Fhon  the  intense  artillery 
fire  continued  during  the  day,  authority  to  U30  sn’ku  in  *ne  Division 
i.nc  was  given,  hist  it  proved  ts  be  quite  ineffective.  The  equipment 
and  ran  had  boon  oucrlttcd  t sites  vhief  had  been  observed  and  upas 
which  an  cry  artillery  fire  had  been  registered. 

30.  During  the  night  f 24-25  February,  -in'4  th -rcafter,  the  water 
level  in  th , river  fell  rapidly  following  the  emptying  of  the 
Schsrxx'cnau cl  Den,  This  aided  t th.  technical  difficulties  *£  con- 
struct!'W,  f the  floating  bride  s at  rites  7,  9,  aa i 10. 
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*•?  assc.it?  boats  on  ROEF  river  p-*- flood  stage 


During  th ..  night  f 10-11  f February,  th:  329th  Engineer  C rtoat 
Battalion  sint  t»-  patnils  t th  Ro-r  River  t nttrapt  to  cress  in 
bents,  the  pu rp  se  f the  petrel  -ms  tr  dot*..r-dna  if  an 
assault  bat  cjuli  fee  handled  in  the  river  at  fl  d stags  by  fully 
equipped  Infantry  tre  ps  ishi  had  little  T?,.. r training  in  assault 
b at  er-nsings  snd'ta  ale,.-  Set  sr-dne  if  it  rere  feasible  to  put  -a 
cabl  ncr -S3  the  river  t pr  vide  an  eh ’rage  for  a trail  ferry, 
the  results  -f  the  tr  • petrols  arc  as  follorsj 

' PVXHQL  NO.  1 " • , 

Tw»»  *fflc  ~rt'  and.  ten  rr.cn  t k an  2 assault  boat  tr-  the  R :r 
River  at  th,  fallowing  a>  rdinato  (10054680),  rith  the  purpose,  of 
taking  a light  cable  acr>ss  the  tivj*.  Upon  reaching  the  river  bank, 
the  te . f fleers  decided  that  thfc  rstcr  w-r  t.v ; svlft  t do  any  fpere 
than  att-iapt  V paddle  sen  s*-  the  river  bout  dragging  the-  1/4* 
cable  that  1h >y  had  brought  to  the  site.  They  loaded  the  beat  with 
-tr*  .f  fleers  and  six  at  Mated  nxsn  each  equipped  tdth  a pjd^lv . K^ne 
of  th  ; n>m  carried  any  equipment  except  f rs  carbine,  which  ms 
jn  the  b ttr-  f the  b at,  and  a rubber  s If -in fluting  life  belt* 

All  men  verc  veil  trained  in  assault  b at  - rk  and  had  --irked 
t goth  r with  the  equipment  f rrt~  years, 

i-T-t'O'1  -t  tea  ’-dies 


water,  rather 


The  currort  at  the  launching  o int  vns  c; 
per  h ur  and  very,  turbulent  duo  t the  speed  r'f  the 
that  t b steel  os  or.  th'  river  bed.  It  ala*  scene  d t,.  firm  fr.rs  the 

near  t • the  far  b-Ttk.  Aftar  1 -ding  th*  b at,  they  honied  iqestrcar. 
and  paddled  rs  rapidly  as  p ssihM  . "*nr  they  readied  the  nain 
charnel,  they  lest  c r.tr.l  f the  b at,  but  due  t the  current  rero 
s*. -opt  to  the-  far  bank  int  relatively  chin  rate r.  Fren  th.ro  they 
pkddlo"*  upstreva  and  start*  i rapidly  back.  Ain  st  irncdi-atcly  after 
they  star  ted  backr~  the  r.on  1 st  c -r.tr.  l and  the  b at  ?ras  srept  dror 
a voir,  which  vas  appr  'Xlmt*.ly  150  yards  d unstress  f r rs  th 
initial  launching  p int,  The  boat-  fined  rdth  vat^r  until  ab  ut 
f &sr  inches  f the  gunfdrles  rerc  - * sring.  As  they  sreftt  vc-r  the 
-$ir,  n f the  f fi c»i*3  t Id  the  sten  ty  inflate  th.ir  life  bolts* 
The  current  swept  tho  b -st  with  all  the  -ass  In  it  soar  s-rro  bushes 
sjti  the  r.cr.r  bvrk.  The  men  grabbed  tho  boshes  t.  stop  the  b at,  but 
the  current  g t int  tbs  rear  f the  b at  and  torn*,  I it  end  over  end. 
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Li.  fl  i - ‘ ihr  : v 
? r.sh  ri«j.  Or.r  mlr.  r- 

but  unable  t breath  due 

. .L  - f * . — - J 

a«.<  ♦c-j  * J -*x  1 

t.  s made  by  th-  th  ,r  -,or 
bulk,  but  th  :y  "re  ur.'bl 


. - _r  h_1 4.  :.t  .'•.  bushes  'uxl  pulled  th  rv- 

"3  f uni  150  yirdn  d. -•..v.etrcan,  c'nscimis, 
tc  the  sh'ck  f the  c^ld  rrutcr.  Another 
— s trear  lr;  the  'ro  c nditim.  A se'.rch 
i r.  th:  b et  cr.  ’ V'  th:  f.ur  *~.n  r.  the 
e t lvj-ata  Lt.  ?.  thri  r Pvt.  Brer. '■.is  a. 


C r. cl u si  ,ns  dm.-ti  ty  Patr.l  Leiden 


1*  Ah  ?.tl  id  f inc  ^ criai  o_i  Infer  try  tr>-ps  "1th  full  1 id 
v . »*Vi  hive  very  little  chincc  cf  er  ssing  the  river  lr. 
assault  b »us  2*,  i4.”  rr:""T(t  ‘tage. 

2,  If  i b it  Is  tipped,  the  nen  v >ula  K.vc  a very  difficult 
tire  ri'chir.f*  sh  ro  due  t the  a id  -nd  turbulent  ~'t  r, 
ever,  if  -eirirp  life  belts. 

3#  5/e*  cblc  “ail  inch  red  " uld  probably  h Id  cr.  assault 

bat  ferry,  out  great  caro  mould  hr.va  to  be  taken  ir  the 
b it  rr  uld  snap  due  to  the  i-pid  current. 

4.  Obstacles  in  the  ter  near  the  sh  res,  3uch  as  barbed 
vlrc,  shirs  s,  tc r ul!  pr-hibit  the  use  f st  :r  b *'ts 
in  this  area, 

5*  An  assault  b .at  mill  ba  rppmxlmtcly  2 50  yards  d-.m— 
stream  fr  r.  its  starting  point  '.-hen  it  roaches  tho  far 


PATROL  NO.  2 

I,t.  McKiin,  "dth  several  lb  n C rp-any  C,  itturptod  an  assault 
b>at  crossing  the  Hjot  River  at  (086510).  »ho  river  at  this  point 
wns  four  hundred  yards  "ido  and  is  divided  into  three  channels.  The 
first  is  "b>ut  throo  feet  d-sen,  t?lth  shallow  \r  tear  over  a bar  that 
is  abut  100  yards  fr.n  the  near  bank.  Tho  see  rri  channel  is 
appr  xirv  tclv  f jur  fc  t loop*  The  sand  bar  between  this  see  ;n<2 
Channel  ftnd  the  rvdn  atroV:  ffjrs  an  bstaclc  to  an  assault  b>at. 


It.  McKain  1 rued  f ur  Engineer  and  eight  Infantry  soldiers, 
ab  art  half  rtvn  ‘ ere  cariying  rifles,  into  the  b -at;  tied  a rupo 
t ' the  oirrhalu  arid  the  mer.  started  paddling  ~ith  tho  b »at  headed 
upstrocr).  At  the  first  bar,  tho  men  h*d  drifted  200  foct  d .t«n*tr<jan. 
At  this  point,  half  f the  men  unloaded  and  pushed  the  b At  '~vcr 
the  bar.  They  then  elirtood  in  and  pad  1 d t the  riddle  >f  the  main 
ehfuiwl.  They  rare  being  x~apt  ± m strati  5 rapidly  that  the  ""an 
in  the  b^at  nullod  th.e  b at  back  t tho  starting  p int.  Ton  mcr. 
h.>liip£  the  r>po  on  the  near  sh  re  acTlstcd  in  pullir.r  the  boot  back 
-rith  little  difficulty. 
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Ccnclusi  r.s  'imr  by  Patr  1 

It  An  Assault  cr  33 Jj'.g  c ul:l  bo  Vi  nt  this  r ir.t  by  J:-.':.r.ary 
troops. 

2.  The  boat  w uld  have  t start  2^»0  t 300  yards  upstri'r  fror 
tho  pr  p sod  landing  r/itc. 

3.  A r pc  tied  t or.  assault  b -at  -'ft«rr>s  a ding,  at  least  oquel 
t the  -rag  f the  b at. 

4.  V n ore  not  able  to  *.~dc  In  3 foot  of  : rater  or.  the  sec  n jery 
channels  and  ‘ico^p  their  f o:t. 

EMSSIc  w.J 

At  200C30A  February,  n cr  3 sing  f tho  Roar  was  offoctod  by  a 
6-nrr  Engineer  patrol  frn  C rpony  Ct  3«9th  Baginoar  C Tibet 
Bette li  on , 

i ho  nisai  r.  ' f tho  potr  1 woo  t rca^nn  itor  the  river  at  it3 
r, resent  stage  and  also  V.  tronsp  rt  a Gcroar.  Wnh  v luntcorod  t- 
obtain  infomntir.  f.r  <;ur  f rccs  f an'Ttg  disposition  and  idcr.tif  1- 
ccti  a in  I>uron  and  Birkesdorf • 

The  or  sslng  wns  node  in  the  vicinity  of  Heven  at  coordinate 
(F093489)  using  an  14-2  Assault  Bxt.  It  was  riginally  planned  t-- 
or>ss  at  2330  but  duo  t^  the  extremely  bri£it  n --■nlight,  tho  er  sa- 
ing  ires  pestp-xiccl  until  0030  when  visibility  docroascd.  H never, 
visibility  was  excellent  up  t 250  feet. 

The  width  f tho  river  at  the  crossing  site  was  ostimtod  ct  250 
foot.  This  Is  a docrcaso  .f  50  feet  fr  n previous  rooennaissoncc 
rep  rte  f 13-13  February . Tho  vol  city  f tho  current  mis  ostimtod 
at  7-B  VF1»,  All  jv.tr  1 pvxrjbcrs  agreed  V<r-t  tho  current  ms  r.<jt  as 
swift  r.s  ree  rdod  12-14  February. 

The  bet  T-»s  launchod  In  shells  wator  30  fc.t  frrr.  tno  near  sh.ro, 
*1  th  5 rm  paddling  and  2 passengers,  tho  crept  expert  an  cod  no  diffi- 
culty in  cr  seirg  and  the  djtft  yr' * >nly  10  yards  d'-nr.strcan.  On 
.the  return,  with  5 peddlers  and  1 passenger,  tho  drift  was  40  yards 
d*wnstrc«n.  This  discTtpancy  in  d.'iftaco  urs  c^lcino-’.  by  the  fact 
that  Uw;  t>  at  ~s  purp-sely  all  frod  drift  over  a series  of  riffles 
in  the  min  channol  In  rdor  t . dotomdno  the  an unt  if  drift  if 
tho  b at  were  cau^t  in  tho  current.  Tf  bxt  (laded)  wuuld  not 
cr  ss  a gravel  riso  « tho  far  side  -obi  eh  os  ssjo  60  fevt  fr-n  the 
far  sh  ro.  This  gravel  rise  is  the  ripinal  bmv  ; th* 

Tho  W dobarVx-i  here  end  was  i>s^rrr>:  r in  *s«,  to.  ^7  1 fuot 

In  depth. 
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AH  ob serrations  indicate  thut  the  rater  is  draining,  'i.rvever, 
the  ground  is  soft  «r.d  ret,  and  there  is  standing  **a ter  on  the  far 
sh  re. 

No  hostile  tmery  action  'll  encountered.  Die  crew  experienced  no 
difficulty  in  crossing.  Ho  life  belts  were  »r;m.  The  crerr  was  arneri 
with  carbines*  Crossing  tire  was  e a tin*  ted  at  t minutes. 

APP2JDIX  3 

STOTT  OF  POSSDL"  ?LOODXKO  OF  TV.F  ROES  RIVER 

1.  The  Roer  River  rises  in  the  Elf  el  " ;un  tains  south  >f  Monschau. 
It  Elovo  in  • northeasterly  direction  thr  mountains  to  Kreusau, 
where  it  enters  the  rolling  Rhine  Plain.  Here  it  turns  north  and 
flows  by  Duron  j thence  northwest  by  Julich  and  empties  int  > the  "euse 
River  at  Roeraond. 

2.  There  are  two  main  storage  dams  cn  the  upper  reaches  of  the 
river  - the  Urft  Dam  (F0723)  with  1,6CC  million  cu.  ft.  capacity  and 
the  Schrddt  (Roer)Dsn  (PC627)  with  3 , 500  rd  llic©  cu.  ft.  capacity. 

In  addition  there  are  three  regulating  dass  - .one  be'<**em  the  Schuidt 
arid  tre  Urft  Dims  (F046240)  and  two  do-nstreae  fr.’n  the  Schmidt  Dam 
at  <nil26?)  and  (TO9036G). 

3.  The  n mil  discharge  of  thu  Schrddt  D*n  is  320  uu.  ft.  per 
second. 

4.  Independent  - f the  Roar  River  Dan  system  la  the  Kail  Dam 
(F0230)  an  the  Kali  River,  a tributary  of  the  Koer.  Dlls  dan  has 

a capacity  ->f  74  million  cu.  ft.  and  has  been  secured  by  the  V Corps. 

5*  To  present  s military  obstacle  the  water  supply  ia^ounded  by 
the  aforaRMntionod  dess  can  be  used  V raise  the  level  of  the  Roer 
River  so  high  that  it  will  ovarflo*  its  ban  Vs,  wash  out  existing 
bridgea  and  cause  damage  through  wit  the  Roer  River  Valley. 

6,  Since  the  Roer  River  has  a steep  gradient  (approximately  14 
feat  per  rile)  and  at  high  ester  a groat  velocity,  it  is  estiimted 
that  a osntiouous  water  obstacle  frtm  the  Roer  Dam  to  the  Meuse  River 
ooaLd  be  produced  with  a discharge  cf  3,5CO  c:u.  ft.  per  seoond  from 
the  dans  -xr.tiooed,  The  ttal  wuluras  ft*  basins  named  an  junta  to 
aty*ut  5.600  mill  tun  cu.  ft.  fre  the  latest  available  photo  cover- 
age it  appears  thr.  the  re^wolrs  are  about  two-thirds  full.  Thus, 
a fl*w  vf  3,500  cu.  ft.  pe.  second  would  last  ab  ut  12  days.  The 
astlnated  depth  of  the  flo  d or^dueea  by  this  discharge  w uld  be 
6-1/2  ft.  at  Ter  Vail  (7093334),  6 feet  at  Durm  (7109453),  5 feet  at 
Julich  (if0275e9). 
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7.  Ths  flood  gates  of  the  equal  lair.;  basins  at  retnbech  (F1112&2) 
and  Obexrarcbach  (F090360)  cm  be  opened  sudd«*\3v  to  produce  a shur t 
but  high  flo  d 'rave  es tinted  st  15,000  cu.  ft/aee,  after  <?crf !*te 
filling  f the  basins.  This  can  be  considerably  increased  In 

voltne  and  velocity  if  the  level  of  the  Schrudt  Ear-  reserv  ir  is 
above  the  spillway  ar.d  tec  opening  f the  spi  lway  gates  i«  syr.- 
chnniied  with  tho  successive  ojvning  f the  flo  d gates  at  tho  Hain- 
bach  and  Obemaubach  dms.  Such  a ,Tive  w-uld  probably  n t lest 
nrvre  than  ei#it  hours  but  it  muld  inundate  the  leer  Valley  t-  an 
ca li-*vitod  hai£*»t  f fifteen  feet  abr-v*  the  mnal  stream  level. 

This  level  could  be  raised  further  in  the  !>^ran  area  by  the  erection 
of  barriers  «t  the  openings  in  the  railroad  and  highway  fill-  which  • 
extend  across  the  river  valley.  It  is  estirated  that  about  $0$  of 
the  t<rm  of  Durm  could  be  flo  ded  in  such  a cancer. 

8«  Captured  Gcmm  d.  met  its  dated  3 April  1944  reveal  that  the  * 
najdau-  water  c<ntmta  .f  the  Urft  and  Schmidt  reservoirs  have  been 
limited  tc  3,885  million  cu.  ft.,  which  is  1,715  million  cu.  ft. 
las*  than  actual  edacity.  The  prop  sad  distribution  la  2,330 
sdliicr.  cu.  ft.  in  the  Scheldt  reservoir  and  1,585  million  cu.  ft. 
in  the  Urft  Dm  reservoir.  This  distribution  would  allow  the  con- 
tents of  the  Urft  Dm  reaarv  ir  te  be  caught  and  retained  ir.  tho 
Scheldt  Dm  rosonoir  without  undue  strain  on  tye  Schnidt  Dam,  in  case  the 
Srft  Dipu  which  has  slender  concrete  walls,  were  blown  (witness  tho  case 
of  the  Moehne  and  Edsr  Dana). 

9.  The  Sctrddt  Dm  ia  -f  nass  earth  fill  construction  and  dees, 
not  lend  itself  tt  ea<y  destructi  n by  either  blasting  ^r  benhing. 

The  Urft  and  Sohrddt  teas  have  been  bombed  by  HA?  and  AAF  several 
tinea  without  results,  sltbnugh  mtaerrus  hits  have  been  hade. 

• . • » . 

* * , / • • i • - 

10.  Although  it  la  not  e nsidered  probable,  it  is  possible  that 
the  34tsddt  Dm  will  be  destroyed  by  explosives.  Attached  is  over-  • 
lay  shewing. elevations  5,  10,  and  15 meters,  respectively,  above  the 
strem  bed  of  the  Roer  River.  As  a precautionary  measure  it  is 
reoos—anded  that  large  bodies  of  troops  and  heavy  equipment  be  kept 
above  10-neter  line  a<mth  of  the  Autobahn  Highway;  similarly  that 
large  bodies  of  troops  and  heavy  equipment  be  kept  above  tho  5-meter  • 
line  n rth  f tills  high*  ay. 


Incli 

Overlay  (Ia  2 sheets)  - Withdrawn  ftero  Report  (i»®«  from 
original  VII  Corps  Report) 
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